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The Coron na a = shall be capable of obta ining stereos copte 
and monoscopic awneues by utilizing panoramic cameras operating in abit at an 
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jaltitude range of &0 to 200 nautical alee.” The panoranic camera , photographic 
scan & ngle shall — 70 degrees, yi elding a svath widt th of 130 nautical miles 
at a Sstellite Vel hicle altitude of 90 nautics 1 miles. For a sancie mission 

at 90 nautical miles al bitude the normal pan ramic film capacity represents 4 
total stereo ground coverage of 7.7 rallied square nautical miles. 


DISIC system and DROG information shall be provided to locate the vehicle 


orbital position at exposure within one quarter minute of arc at the local hor- 


2 2 nee ae te nee ee nar: 


izon in relation to geocentric earth coordinates: with a ‘corresponding tine 
duraticn witnin one millisecond. 


The panoramic camera subsystem shall be capable of pains programmed for 
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desired portion of the ground track on any given orbit. A Dual Improved 


tellar Index Camera (DISIC) shall also be utilized to obtain terrain and stellar ! 


ie eps as ee 


‘ie This canera shall be cepable of running in a slave mode to the | 

Panoranic Caneras or on an independent basis. The system shall be capable of 
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becovery vehicles each having a capacity for one half the total film load of 
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The system will utilize a Thrust Augmented Thorad Boost Vehicle (SRV-2HH 
and a Prograni}ioie1 39205 Agena to launch from the Western Test Range 
(WIR) into orbit. In addition to performing the function of second stage 
boost vehicle, the Agena shall serve as the Satellite Vehicle which supports 
and orients the photographic payload and re-entry vehicles. The re-entry 
vehicles containing the photographic record will be subject to air retrieval 
over water, or alternatively to water retrieval. Figure 1 illustrates the 


launch configuration for theffFsysten. 


neffysie shall utilize flight qualified subsystems and/or 
components to the greatest extent feasible. On-orbit control will be 


performed utilizing the Satellite Control Facility. 


3.3.1 Characteristics 
3.1.1.1 Operational Characteristics 

The fsvsten encompasses the total capability necessary to achieve 
search~-surveillance photography by an orbiting satellite, and includes 
all functional flight and ground based systems with support personnel 
necessary to attain this objective. The salient characteristics of the 
il are as follows: 

Communications and Control will be provided through the use of 
the USAF Satellite Control Facility (SCF) tracking, telemetry, and command 
net opsratines under the control of a centralized mission control een 
the Satellite Test Center (STC), located at Sunnyvale, California. Tracking 


stations of the SCP that are utilized to perform this function are the 
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GD : cm. station one RD Tracking station the 
| a Station a. the Shemya Auxiliary Station (SRS), nf 
Tracking station RD. the Tracking Station wa. the 

\ ae Station and nfiy Tracking Station a. 


Other stations which may or may not be a part of the SCF may support 






operations as necessary on an individual flight or flight series basis 
if required. The maximum number of consecutive orbits between station 
contucts shall be three. 

The SCF shall be responsible for determining ephemeris data for the 
Satellite Vehicle immediately after orbit injection and updating the 
ephemeris by use of tracking data throughout the orbital mission. Telemetry 
data concerning vehicle state-of-health and verification of real time 
commands and programmed events shall also be obtained by SCF stations, and 


be made available for reduction, analysis and display at the STC. 
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B. Orbit decay with time due to atmospheric drag effects on the 


Satellite Vehicle. 





At appropriate times following completion of the orbital missions, 


the re-entry vehicles will be separated and ejected from orbit using their 

own deboost propulsion capability to impact in the selected retrieval area. 

The primary impact area is a broad ocean area within the WTR, located between 

16° and 26°N latitude and 145° to 172° longitude. The nominal impact 

latitude is 24°N for north to south recovery passes and 18°N for south to north 

recovery passes. Retrieval will be accomplished by air recovery as the primary 

mode, or by water recovery in the event that air retrieval is not accomplished. 

The STC shall compute impact predictions for use in commanding deboost of the 

Satcllite Re-entry Vehicles, and for deployment planning by the recovery forces. 
Under normal operating conditions, the vehicle and payload conmands 

specified for the flight shall be implemented by the Flight Test Field 

Director (FIFD), Air Force Satellite Control Facility (AFSCF) on direction 

by ine P ocran Directorate for the vehicle and the Photographic 

Reconrissance SystensAlest Coast Project Office (PRSAICPO) for the payload. 


In the case of abnormal flight conditions or anomalies of the vehicle 
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and/or payload, commands shall be subject to review, approval, and control 
of the Progran ffi rogran Directorate. 

Vehicle commands transmitted by the SCF will be based upon ephemeris 
data obtained and reduced by equipment presently in use in the SCF. Payload 
commands will be based on the payload data available generated by the PRS/ 
WOPO. Available proven software and procedures shall be utilized to the 
greatest extent possible without compromising system goals. Mission pre- 
paration time shall be compatible with the frequency of Progran fi aunches. 

B. Launch Operations | 

Progra enscres shall be launched from Vandenberg Air Force 
Base. Launch operations will be under the cognizance of the 6595th Space 
Test Group. Launch complex SLC-3W will be utilized to mate, checkout and 
launch the SLV-2H/Agena Boost vehicle. SLC-1E complex will be used as a 
backup facility with 60 day notice reauired for activation. 

Progra perctions will be supported by the SAMTEC in areas of 
range safety, collection of down-range telemetry data, surface recovery ships 
and range interference control. Upon request, a ship and/or aircraft shall 
be made available for collection of down-range telemetry data which is not 
within range of a land based station. In addition, the facilities of Van- 
denberg Air Force Base (V'FB) will be utilized as available and necessary for the 


implerncntation of the program. 
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Final checkout, loading, and mating of the payload equipment to 
the satellite vehicle shall be performed under conditions of the strictest 
security. Appropriate facilities and personnel must be provided to ensure 
that the nature of the equipment or program mission is not revealed to any 
unauthorized individual during the preparations for, and conduct of the 


launch operation. 


C. Recovery Operations 

The Satellite Vehicle recovery system shall provide a capability 
for recovery on any day following liftoff. The command to initiate recovery 
will be given from stations of the SCF, 

The recovery sequence is divided into two phases: (1) re-entry and 
(2) recovery. The re-entry phase shall start with the initiation of a pro- 
grammed command. Following this command, the Satellite Re-entry Vehicle (SRV) 
beacon and telemetry shall be turned on to permit detection, trecking, end 
data recording of the re-entry sequence. The Satellite Vehicle shall be pitched 
over a nominal 120 degrees from the local horizontal, the film cut, and the 
SRV separated from the Satellite Vehicle. Deboost shall be achieved by means 
of spin system, a retro-rocket, and de-spin system. Immediately spear 
de-spin, the thrust cone (mounting platform for the rocket. and spin system) 
shell be scparated fron the re-entry vehicle. The recovery phase shall consist 
of the deployment of the parachute system, ejection of the ablative shield, 


and activation of a flashing light eat approximately 60,000 to 74,000 feet. 
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The recovery force will consist of aerial recovery aircraft 
equipped with electronic detection and direction finding equipment. A 
minimum of four JC-130 type aircraft shall normally be deployed in a 
North to South direction in accordance with the impact prediction provided 
by STC. In addition, one flyable spare aircraft must be available either 
airborne or on the ground. The aircraft shall be equipped with special air 
retrieval gear to snare and secure the capsule/chute during its descent. 
The recovery force will also employ surface vessels with tracking/direction 
finding equipment and kelicopters to retrieve a capsule that impacts the sea. 
Additional support shall be rendered by Air Rescue Aircraft with para-rescue 
capability, weather reconnaissance aircraft, and land-based helicopters 
for sea surface recovery. 

Two SRV's shall be carried by each Satellite Vehicle. Recovery 
of the first SRV (capsule) -il] normally be accomplished in from one to 
ten (10) days after launch and the second SRV (capsule) will be recovered 
in from one to nineteen (19) days after launch. It is required that the 
WTR ships be on station during both the first and second active periods of 
satellite vehicle operation. Fach active period will normally be of nine 
to ten days duration, However a capability shall exist to cut the film in 
the § SRV and continue the mission in the B mode with subsequent A recovery 
at. a later time. 

Approprizte liaison and communications betveen all air and surface 
units of the recovery forces will be required. Comuunications between 
the units of the recovery forces and the SCF shall be provided to enzble 
monitoring of all pertinent phases of the recovery operations essentially 


in resl time. 
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Recovery force operations and specific deployment for each 
mission will be under the jurisdiction of the AFSCF 6594th Test Group (TG) 
Honolulu, Hawaii. Logistic support will be rendered by Pacific Air 
Forces Base Command (PACAFBASECOM). Overall responsibility for recovery 
operations rests with the AFSCF, Sunnyvale, California. 

Subsequent to recovery, capsule handling and disposition will 
be in accordance with the directives of the office im m 
Until such time as the designated courier is able to assume physical 
custody, the Command 6594th TG will be responsible for the capsule's 
physical and security safeguarding per designation by the Commanding 
APSCF. Upon assuming physica] custody, the courier shall be responsible 


for capsule handling and security. Transportation and delivery to the 


designated processing center is the responsibility of ne 
ae 

3.1.1.1.1 Mission Particulars 

A. Orbital Elements - For a particular flight the orbit parameters 
will be specified on the basis of payload search-area considerations, ground 
track synchronization, and performance available from the launch vehicle 
system. Parameters of primary importance sre the orbital period, perigee 
altitude, argument of perigee and orbital inclination usually in the afore- 
mentioned order. With the SLV-2H/Agena booster vehicles, the system shall 
be caprtble of a range of missions with orbital parameters within the following 
dimits: 

}. Range of orbit inclinations: 60 to 115 degrees 


(Most probeble inclinations: 75 to &5 degrees) 


ee 
a Si CE ee a eee ae ie ee a 
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2. Range of perigee altitude: 80 to 200 n.m. 
(Most probable perigee altitude: 85 to 100 n.m. 
3. Range of orbital period: 88 to 91.5 minutes 
4. Range of perigee location: 90°N to 90°s Jatitude 


(Most probable perigee location: 


20°N to 60°N latitude) 


Vehicle structural and performance limitations may preclude flying all 


possible combinations of the above parameters. 


Accuracy Limits. Within the range of missions specified above, 
the following 3 sigma tolerances shall not be exceeded: 

1. Inclinations: Plus 0.30 deg. 
Minus 0.30 deg. 
2. Perigee Altitude: Plus 15 N.Mi. 
Minus 15 N.Mi. 
3. Period: Plus 0.45 min. 
Minus 0.45 min. 


4. Argument of Perigee: 


(a) For eccentricities of 0.008 or Plus 180 deg. 


less: 
Minus 180 deg. 


(b) For eccentricities greater Plus 80 deg. 


than 0.008: 
Minus 30 deg. 


E. Ascent. Eoquirements 
Progra fH awncnes using the SLV--2H/Agena vehicles will be 


conducted frou the following launch sites of Vanderberg Air Force Base: 


ai ag Syd hog SRE ee 
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Pad Azimuth Geodetic Elevation 
Conplex from North Latitude Longitude above SL 
SLC-34 993.53" 32,.61,3653° 120 .59303° 435 ft. 
SLC-1E 218.50° 34, .756153° 120 .62522° 160 ft. 


SAMTEC facilities shall be utilized for tracking, 
telemetry, range safety and range frequency interference control. 

The Launch Azimuth shall be compatible with orbit inclination 
requirements and range safety restrictions. For inclinations below approxi- 
mately €0 degrees, a yaw (dog-leg) manouver will be required because of 
range safety limitations on launch azimuth. Hence, for trajectories which 
require orbit inclination angles of less than §0 degrees the dog-leg mancuver 
must be accomplished after the predicted down-range impact has passed the 
critical range safety boundary. 

The Launch Window shall normally be one hour with the launch 
generally scheduled with opening of the window. The optimum launch time shall 
be ecnputed for each flight on the basis of required ground search-area 
lighting conditions, daylight in the recovery area, and vehicle thermal 
considcrations. Within the above constraints, the launch time and window may be 
varied to obtain the best thermal environment in orbit for payload, satellite 
vehicle temporature-sensitive equipnent, horizon sensor ascent look angle, 
and solar array alphe angle. 

Ascent Scanence of Events for a typical Progran[les scion is as 
folious. This sequence is reprosentative of a 90 degree inclination orbit 


with injection at 100 nautical miles altitude and ea period of 91.5 minutes. 
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Tine (Sec) Down-Ran-e Distance Ces) 
Launch 0 i 0. 
Solid Motor Burnout te) a) 
Solid Motor Separation 102 | 9.8 
Booster Main Engine Cutoff 218 123.7 
Viennese Engine Cutoff 227 12.5 
Booster Separation 231 168.0 
Optical Door Ejection 233.5 168.7 
Agena Engine Isniticn 240.5 170.5 
Solid Motor Impact 369.16 21.78 
Booster Impact 642.8 813.85 
Agena Engine Cutoff 483 869.0 (Orbit injection 


A representative ascent trajectory profile is shown in 
Attachment 1. 

Leunch Reaction Time is decinsd-as the: tire span necessary to 
complete all prelaunch preparations and accomplish tne launch, starting 
from the time a particular mission is defined by the Satellite Operations 
center. For the SLV-2H/Apena vehicles the following typical items require 


L 


hardware setting or other ection based on mission peculiarities and the 


he 
mn 


satellite vehicle and payload fairing paint pattern 
application Tor trersal control as required by sun angle 
predictions. 


2. Satellite vehicle recovery timer and/or Lifeboat timer. 
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4. Satellite vehicle orbital programmer. 
5. Stage I Booster autopilot programmer. 
6. Ground Command Guidance Computer. 
7. Battery end Control gas loading. 


8. Range safety flight data. 
9. Solid motor drop time. 
10. Payload Delay settings. 
11. Solar array alpha angle adjustment. 
12. Agena pre-programmer ascent pitch rates. 
Preparatory work to support readiness of the above items involves 
trajectory computations and data exchanges between participating Contractors 


which normally require lead times from launch of 25 calendar days. 


Cc. Mission Performance 


Nominal Mission Duration shell be 19 days of active operation. 





For any particular mission, the number of days duration shall be compatible 
with the orbit parameters required and the system orbital weight capability. 
The capability of the system to place a given weight in orbit is 
a function of the required orbilal elements, the ascent trajectory, and the 
vehicle performance parameters. Figures 2 and 3 illustrate the nominal 
mission capability of the system using SLY-2H boosted vehicles launched from 
SLO-3M. Periges altitude shall] be nominally 85 to 100 nautical miles. The 
Mission parameters are given in terms of orbit plane inclination, orbital 


period, and constant Lines representing the number of days at which the 
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satellite point will repeat the ground trace initially covered. Repcat ‘vy 


of the ground trace is termed orbit synchronization. The missions that 


0) 
cr 
ae 
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ct 


nominally can be flown are shown on Figures 2 and 3. The mission: 
can be flown are to the left of the appropriate missior Line. 
Orbit Sustenance and Orbit Maneuvering Control are not required 
provided that mission requirements for orbit plane inclination are achieved 
and that ground track synchronization can be maintained for the specified 
mission duration. Tne operating regire with near-circular (low eccentricity) 
orbits of 85 to 100 nautical miles offers significant payload advantages 
of improved scale, more constant compensation of image motion, and increased 
opportunities for payload operation on Northoound as well as Southbound 
passes. The desired synchronization can be attained by flying the shorter 
period orbits (Eastward closure), However, a satellite vehicle orbiting 
at these lover altitudes will be noticeably affected by the atmospheric 
environment and may require an orbit sustenance capability to make-up the 


velocity Gecrement caused by drag. | 
A drag makeup (DMU) system shall be implemented that shall utilize | 


stall solid rocket motors that may be fired in the boost or deboost direction. 


To echieve a dob: 


oy 
Oo 
oO 
un 
© 
Q 
Be 
tc3 
to 
o> 
he 
te 
=) 
cr 


y, the vehicle may be pitched to alisn the 


thrust exis in the required direction. These rocket motors which are avail- 


eble in two sizes shall have a nominal impulse of either 2000 or 3CC0 pound 


Deborst and Re-cntry shall be achievable on either North to South 
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he Havallan recovery area by use of th 


vehicle primary guidance and control subsystem. Norsally, recovery will be 
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Pre a wh, APRS = we = save 
effected on Nov ily, with South to North passes utilized 
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for emergency. A representative re-entry flight profile is shown in 


Attachnent 2. A back-up attitude control capability (Lifeboat) shell be 
provided in the satellite which will allow’ recovery on the North to 
South passes. | | 

The primary latitude for the Hawaii recovery zone shall be 2h 


d@egrces North on North to South passes and 18 degrees North for South to North 


Re-entry impact dispersions are influenced by the following 
primary error sources: 
1. Satellite vehicle attitude and attitude rates at re-entry 
vehicle separation. 
2. Re-entry vehicle attitude and attitude rates efter separation 
and during spin up and retro-rocket impulse. 
3. Re-entry vehicle static and dynamic balance. 
4, Retro-rocket impulse tolerance. 
5. Uncertainty of orbit parameters at tine of re-entry vehicle 
separation, 
6. Event tining errors. 
{- Uscertaintities in actual ballistic paraneter, atmospheric 
density end surface winds. 
8. Flectrical os payload material not separating properly inducing 


a torauc to the Sv. | 
predicted Impact disversions dus to the ebove error 
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Ordit Inclinaticn 80 degrees 
\Perigce Height 100 NM. 
Perigce Lat. 45°N 
Period 90 minutes 








Guidance & Control Dispersions (N.M. ) 5 


| Subsystem Direction (eee Dow wn-rebge  Cross-range 
j N to § 60 15 + 12.5 





Primary 
Primary S to N rho 190 £ 15.5 

| 

| Backup NtoSs 220 540 t ho 








Abort of the launch or the orbital phases of the missions shall not 
cause the nature of mission objectives to be revealed to unauthorized peceone: 
In the cvent of en aborted launch, provisions shail be made to recover paylead 
equirnent under appropriate security conditions. Similarly, in the case of 
@ catastrophic malfunction during dooster ascent, a strict accounting shall 
be tiade of payload equipment salvage and/or disposition. In the event of an 
orbital phase abort, the payload shall be recovered (if possible). If recovery 


cennot be effected, a self-contained SRV timer shall be started with the 


un 


receipt of the first recovery command (ARM) ), shall not perform the normal 
reVerse wtnrust out shall perforn recovery functions such as thrust cone 
eject, ablative shell off and parachute deployment at a later time than 
would be performed in a nomial recovery. Since these events occur 

in orbit, any sucsequent SRY re-entry due to drag will cause the SRV (with 


SS 


lesa) to break wo. 
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: - ee, iar | 
St Existing Rance Safety Reauirenents specified in IMSC 4815752 shall 
be complied with. : | 
Tne Reliability Obiective for the Total Syste must consider the 
use of existing hardware provided de Government Furnished Equipnent (GFE) to 
vehicle Contractors and the adaptation of a ballistic nissile vehicle and 


associated AGE for tn stes. 


_- Reliability shall be asriaea as the probability that brs coat 
mission vehicle assembly including the Gapates shad cotta: payload will . 
sedouprtsh all primary mission performance requirements for the duration 
eee ciraed herein, The folieaise-vetues represent probability of success 
goals per phase to be achieved in Systen operation: 
1. Scheduled countdown to launch - - | : 7 0.95 -] 


~~ 


2..  taunch and booster ascent . 0.97. . 


3. Agena separation and orbit fj ection’ ha 0.98 
4. Orbital mission (1 dey active) 7 : 0.98 
2 , - Qo days active) oa 0.93 
Opa ReLiye) a 0.86 
5. ‘Re-entry and recovery (each SRV) a 2. q.00 
On-Orbit Disnos2l of the satellite vehicle and payload equipment 
shall occur by the natural pesenlesine of the vehicle ‘ink the earth's 
mosphors dus to drag effects, with subsequent destruction of the vehicle 


by re-cntry heating and aerodynamic loads. 
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Prozram Manaserent '- The pirector JD es Speciel Programs 
a er tS Fh tee a ee ne 


Director (SPD) is responsible for overall system engineering (including 
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| 
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master system eee tena) and system integration (including major sub- 
system interface specifications); overall system master planning, pro- 
gramming, and budseting; assembly and checkout of the system at the launch 
pad; ence and mission operations; capsule recovery and delivery of film 
to designated processing facilities. 

In addition, the SPD is responsible for: the thrust-assisted 
Thorad boosters; the Agena booster/spacecraft; procurement of the DISIC; 
the acouisition and operation cf system assembly (excluding the LMSC-AP 


facility) and launch facilities; on-orbit command and control facilities; 


and capsule recovery forces and equipments. 


The Director, PR3/WCFO, is responsible for totel payload sub- 


nn ce cee ees ee nnn ee ee ns 


assexdly developrent, production (excludes procurement of the DISIC) and 
' test; the provision of the software support to the Satellite Operations 
Center before, curing, and after missions; operation of the LMSC-AP facility; 
and acherence to master system specifications; and interface specifi- 
cations, 
By definition, the Corona Payload Suod-assenbly includes tre 


Coron: panorcmic cameras and DISIC, film transport mechanisms, the SRV's, 


ee ee ee a ee ee tee, 


Z structure end shell, and those other items normally installed and 


‘tected at the IMSC-AP facility. 
’ 


: In addition, the PRS/WCFO is responsible to the SPD to assist and 


\ 
;manage as appropriate, those Payload Sub-Assembly system assemblies and pre- 


: . . ee ee 
-Jeunch activities 
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Vandenberg AFB and to certify at.the appropriate time 
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. that the Payload Sub-Assembly is ready and to act as the Payload Sub- 
Assembly Assistant to the SPD. 

Launch Vehicle Contractor - The Launch Vehicle Contractor shall 
provide the Stage I Booster vehicles and will also provide all services 
necessary to checkout and launch the vehicle. McDonnell Douglas Astro- 
nautics Company, Western Division (MDAC), is the Launch Vehicle Contractor 
for the SLV-2H Thrust Augmented Thorad used for Progran fy 

Ascent Guidance Contractors - The Guidance Contractors shall pro- 
vide the guidance equations, guidance-computor programming, and airborne 
guidance equipment necessary to inject the Satellite Vehicle into specified 
orbits within allowable tolerances. Radio commend guidance will be utilized 


to steer both the Stage I booster and the Satellite Vehicle during ascent. 


Western Electric Company/Bell Telephone Laboratory / iii 
Wa: the Guidance Contractors for Progra 


Satellite Vehicle Contractor - Ths Satellite Vehicle serves as a 
Stage II booster during ascent and operates in the orbit mode after orbit 
injection and through SRV separation. The Satellite Vehicle Contractor shall 
provide this vehicle and all necessary services to checkout and launch the 
vehicle. Lockheed Missiles and Space Company is the Satellite Vehicle 
Contractor for the Agena Model 39205 for Prograf 

Paylo2zd Contractor - The Payload Contractor shall provide the 
vehicle payload section, and shall integrate the installation of camera 
equipment, Satellite Recovery Vehicles, and associated components necessary 


to operate the payloed. Camera equipment and SRV's will be supplied to the 
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Payload Contractor as Government Furnished Equipment. Lockneed Missiles 


and Soace Coripany provides -the J-3 payload integration and engineering for 
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cassettes, and ass ted photographic equipment, except film, shall te 


Lo} 
Hy 
(e) 
< 
we 
fon 
ra) 
cer 
Laas) 
(e) 
Ry 
ct 
tee 


System by the Panoramic Camera Equipment Contractor. 
This equinoment will be supplied GFE to the Payload Contractor, however, 
the Camera Equipment Contractor will furnish field service support under 


the direction of the PRS/WCPO. Itek Corporation provides the panoranic 


J-3 camera equipment for Procren 


s 


Dual Improved Steller Index Camera (DISIC) Contractor - The 
DISIC, film cassettes, and associated photographic equipment, except filn, 


shall be provided for the ystex by the DISIC Contractor. This eauip- 


ment shall be supplied GFE to the Payload Contractor, however, the Con- 


tractor shall provide field engineering support, Fairchild Camera 
and Instrument Corporation (FCIC) is the DISIC Contractor. 


Film Contractor - Tne film contractor shall be responsible for 


manufacturect the fiim, necessary checkout, and loading of the supply 


Suppliec Gr5 to the Faylead Contractor. Eastman Kodak is the Film 


Contractor. 


he Re-entry Vehicle Contractor 





shall provide the Satellite Re-entry Vehicles (SRV's) ccmprisinz the data 


capsule, ablative re-entry heat shields, retrieval aids and associated 


components reguired for SRY operation. This equizment will be supplied 
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Panoranic Camera Fouirment Contractors - Panoramic caneras, film, 
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as GFE to the Payload Contractor. General Electric is the Re-entry Vehicle 
Contractor for Program A 

Launch Operations - The 6595th Space Test Group stationed at 
Vandenberg Air Force Base shall be responsible within the direction of 
the JProcren Directorate for the integration and conduct of all pre- 
launch and launch operations for this program at the Vandenberg AFB launch 
sites. 

Orbital Overations - Orbital operations shall be conducted by 
the U. S. Air Force Satellite Control Facility operating from the Satellite 
Test Center at Sunnyvale, California. The AFSCF shall be responsible 
within the direction of chef rocran Directorate and the PRS/WCPO for the 
integration and conduct of all orbital and recovery operations for this program. 

Recovery Operations - Recovery forces operations and deployment 
will be under the jurisdiction of the AFSCF 6594th Test Group as designated 
by the Commander, AFSCF, 

Integrating Contractor ~ The Integrating Contractor shall be 
responsible to the roeren Directorate for the integration of all 
hardware into the Satellite Vehicle and for the planning and conduct of 
pre-launch tests to verify a condition of flight readiness for this vehicle. 
Additionally, the Integrating Contractor shall be responsible for the 
preparation of pre-flight trajectories, ascent guidence target tape, orbital. 
prograusor tapes, range safety data and integrated documentation required to 
support the launch and vehicle orbital operations for this program. In the 
performance of these responsibilities, the Integrating Contractor shall coordi- 
nate with all other affected Associate Contractors as necessary. Lockheed 


Missiles and Space Conpany is the Integrating Contractor for Program fi 
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' Bach contractor skall plen and logistically support his end-iten 
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hard 
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are @S nmocessary for the accomplishment of progres issio n oojectives 
j and schedules. Snares provisioning shail be defined in conjunction with 

the applicable procurement agencies to support Prosran PP <rcaures. Spare 
 egusnnent for Progra | eet be subjected to appropriate levels of 

| acce} tance testing prior to being placed in logistical channels for all 

' Locations other than at the contractor's primary assembly facility. In 

| the latter cases, spares shall pass applicable acceptance tests prior to 

| installation on a Progrenrenicie. The contractors also shall define 

i 


controls for issuance of spares. Such controls shall provide for considerations 





of controlled life items and for-re-acceptance testing of spare equipment 
ianeke extended storage periods may be incurred. 


(3.1.1.3 Personnel and Traininz 


Ste 








the nusber of personnel, personnel prereauisities, and required trainin 


1S 
needed to support the syste shall be identified by each major contractor 
and participating Air Force Organization. Personnel requirements shall be 
specified for the following categories 


A. Gcorational Persomicl 
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3.1.2 System Definition 


3.1.2.1 System Pnyineering Docwaentation 


3.1.2.1.1 Syston Functionsl Flow Diagram 


ee 








Ficure 4 illustrates the functional flow sequence foc the major 
elexents of tre by se. Functional interfaces are described in 
greater detail in Section 3.3.6 of this document. Figure 5 presents a 
tree of the operational requirements end planning documentation for the 
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3.1.2.2 Functional. Sudsysten List 





Functvicnal Subsystems comprisin; 
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follows: 
3.1.2.2.1 Satellite Vehicle Subsystem 
The Satellite Venicle Subsystem shall consist of en Agena Model 39205 


ayload esuipment and re-entry vehicles. 


v 


te) 
y 
oO 
bs 
ao 
oid 
s 
ca 
< 
oO 
te 
Je 
QO 
}~ 
Q 
io} 
° 
ae 
ct 
(2) 
We 
be! 
pe 
“ss 
G3 
ct 
io” 
a 
ke) 


The satellite vehicle subsystem shall provide all necessary functions to 
fulfill the space-borne mission reguirements, 
3.1.2.2.2 Jaunch Vehicle Subsystem 


Tne Launch Vehicle Suosystem shall consist of a Thrust-Augmented Thorad 


the second stase booster. Ascent guidance shall be provided by on-board 
eutopilots in conjunction with Radio-Command Guidence utilizins radar trackin 
and a ground based computer to compute the guidance comands during the 
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Ly amr, tr mat er . Va eee a pe ae 
yuse. Too launch vehicle subsystem s 


configuration is shown in Figure 1. 
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ORBIT OPERATIONS 
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3.1.2 2.3 Mission Control and Comunications Subsystem 
The Mission Control and Communication Subsystem consists of the 


Satellite Test Center, Ren oe Tracking Stations of’ the Satellite Control 


Eas, and associated personnel, Baran cultous equipgent, computers 


end computer prograr 18 necessary to track, command, ‘and readout the Betenerry 


of ‘the. Satellite Vehicle System. 


"3.1.2.3 cnt End-Then List. 


Figure 6 jllustrates the Specification Tree for the major end-items 


comprising the Gees Detailed ene item lists shall be prepared and 


maintained by each applicable Contractor in accordance with his contract 


Detailed Spe cifications shall also be prepared, submitted to the applicable 


for each end-iten to be furnished. eee mae . 


uiprent Life Resaiauuones 





nts = 


he an objective, all flight equipment shall be designated and assembled 


= oF suitable ma aterials sO that all a life and operating 


life requirements can be met under the environments encountered without ex- 
ceeding the specified failure rete. These minimum life requirements are 
stated below. Wh ere other objectives require that a less durable design be 


edopted, maintenance, repair, and scrap procedures shall be specified, and 


the life experiences of each limited life item shall be recorded and controlled 
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A. Limited Calendar Life 

As an objective, materials, parts, and assemblies shall be used 
{ 
' 


‘which are not subject to age or temperature deterioration within a calendar 
‘life of three years. Items which do not satisfy the minimum calendar 
‘life requirement shall be marked and controlled. Control procedures shall 


ibe based on pertinent factors of cure date, storage environments, and 
idate of assembly into more complex configuration. Calendar life data 
| : 


‘shall be recorded, and reviewed for part suitability prior to flight. 


B. Limited Operating Life 


ret wae ee 


As an objective, materials, parts, and assemblies shall be used 


which are not subject to an increasing failure rate due to wear during an 


‘operating period of at least 2000 hours of nominal operation or equivalent 
cycles of operation after prime contractor acceptance. In no case shall 
jthe non-wearout cyclical life be less than three times the maximum estimated 


Le experienced Progran MB rica life. Where above objectives are not 


ee the item shall be classified as a limited operating life item with 


err maintenance, repair, and scrap procedures. Elapsed time indicators 


shall be utilized or an operating log shall be maintained to report accun- 





peeeey operation time or operation cycles for all limited operating life 


pee 


paeoriee Nunerical Reliability Goals 
| . 
{ For the purposes of this program, reliability shall be divided into two 
ae Sa (1) Reliability Desien Objectives and (2) Reliability Flight Goal 


iY 
tm 


phe latter category was discussed in Section 3,1.1.1.1 of this document. 


we 
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wa Reliability design objectives ‘shall be defined as ieee reliability 


nunbers assigned to the functional subsystems for the purposes of design 
apportionment to respective vehicle subsystem and component levels. 

The reliability figures given below represent the calcvlated pro- 
bability that all in-line performance functions will successfully take 
place when an opportunity to perform is presented. For purposes of 
calculation, the Contractor's portion of the critical Aerospace Ground 
Equipment (AGE) shall be considered as an in-line function, Reliability 
degradation by items beyond the control of the contractor such as GFE 


hardware, weather, and recovery forces are not applicable. 


3.1.3.1.2.1 Satellite Vehicle Subsystem 


A. Program Agena, Model 39205 (orbital mode, 20 days maximum) 


active operation Design Objective 0.86 
Be Payload Equipment (20 day operation) Design Objective 0.93 
C. Re-entry Vehicles Design Ovjective 1.007 


3.1.3.1.2.2 Launch Vehicle Suodsysten 
A. Stage I Booster Vehicle (SLV-2H) 
Tne reliability design odjective of the basic booster vehicle 
is outside the scope cf this specification. However, for the purpose 
of reliability apportionsent, a fisure of 0.97 is to be utilized. 


B. Stag: II Rooster Vehicle (Azena, Model 39205, Ascent Mode 
eet a 


The reliability desizn objective of the radio command guidance 


Systen is outside the seore of this so: 


ers a. oe 
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-reliability apportionzent, a figure of 1,00” shall be utilized for the 


3.1.3.2 Maintenance Reouirements 
Maintenance and repair cycles for equipment and facilities required 
to operate and support chef by steo shall be scheduled and accomplished 
on a coupatibdle basis with Program schedules and operations. Maintenance 
and repair requirements will normally be essociated with the folloving areas: 
A. Pad refurbishment after vehicle launch. This work shall be 
performed on a schedule that will support a pad turn-around time of 42 working 


days from launch to launch or 25 days for emergency turn around time. 


B. Aerospacé Ground Equipment (AGE) required to perform vehicles 


checkout, countdown, and launch. 


C. Satellite Control Facility equipment for tracking, cormunications, 


a Pe a a ee een 


, data handling and processing. 


D. Vehicles and equipment of airborne and waterborne recovery forces. 
In no instance shall the probability of successfully attaining Program 


sission objectives be reduced by a failure to properly repair or maintain 





Payload Reliability 
Payload reliability shall o¢ achieved by careful observance of standard 
desisn and manufacturing practices. A formal reliability prosram is nota 


the payload development plan. 





Environments 
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3.1.3.3.1 Prelaunch Environment 

The pre-launch operations phase shall include that period of time from 
when the equipment is removed from the assembly area until launch has been 
accomplished. Removable protective covering will be used where necessary 
to prevent damage caused by the climate environments. All such coverings 
shall be easily removable prior to liftoff. Testing for pre-launch environ- 
ment compliance shall be limited to humidity testing. The following 
climatic environments are associated with the pre-launch operations: 

A. Temperature - Surrounding air temperature from a minimum of 

25°F to a maximum of 100°F. 


B.. Humidity - Relative humidity up to 100 percent with conditions 





such that condensation takes place in the form of water or frost. 

C. Fungus - Exposure to high humidity is conducive to fungus growth. 
Materials which are fungus nutrients shall not be used. 

D. Sand and Dust ~- Exposure to graded wind-blown sand and dust 
environment, equivalent to seashore conditions. 

E. Sunshine - Air conditioning shall be used to control the Agena 
and primary payload temperature on the pad. 

F, Rain - Exposure equivalent to four inches per hour for two 
hours rain in a rain chamber. 

G. Salt Fog - Fxposure to salt fog environment. 

H. Pressure - Sea level to 5,000 feet altitude. 


I. Propellant Compatibility - Surfaces and areas adjacent to the 





vehicle propellant tanks may be exposed to propellant fumes or 


splashes. Materials which are employed in areas so subjected 
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. where a possibility of an ambient explosive atmosphere “exists 

‘shall o operate in svch a an atmosphere without causing an explosion. 
‘Grown Wind Velocity - Vehicle structural Limitations shall not | 

- be exceeded due to he effects of surface ind st axay state ve locity 
ies gusts. The ability of the Jaunch configuration xO thstend 
aind. taduced effects is dependent upon factors of tank | 
pressurization, propellant loading, “and structural. support 


provided by launcher equipnent. For the conditions specified, 


the following surface inde: 
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‘shall be capable of withstanding the effects of such exposure. 


ronibite maatinre th 
SUN L lo Wel e as os 


pretense 


me) 


protective coating or replacement shall be employed. 


Explosive Atmosphere - Equipment antended to operate in areas 


the launch vehicle ‘configuration shall be capable of withstanding 
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aos le es 3.2 Launch Ascent Envirorment 
The ascent phase, shall include that period of tine fron the ignition 


of ‘the Stage q ee > ‘throug zh injection of the Satellite Vehicle into orbit. 


A. Arena Environment, ~ The Agena shall undergo: an environment as 





" described in LMSC er. The testing to be done a doteraine hardware flight 


qualification shall ‘be to the B or D version as determined by specific 


B. Payload Envi: -onment = “A payload Sienents shall be 2 qualified to 
withstand a Genel ahd orbital environnent as described in LMSC T3-6-002. 

C. Ambient Sreseuse - The Satellite Vehicle will be subjected | to a 
decreasing ambient pogssure during the ascent pouered flight. The 
pressure ADL very Bisa that pnteantened at sea deve el (760 mn of } Ug) to a 


-& 


- 

4 

| 

t 

: 

L 

| contract negotiations. 
: pressure of 2 x 107° millineters of Neveury encountered in space. The. 
Contractor! s design shall ensure that, all equipuent intended to operate 
with a zero differential pressure across various components, shall be 
“poosesly vented to accomodate the reduction in aubient pressure. 
Byuipment lnpenaaies operate under a pressurized environrent shall be 


adequatoly sealed. 
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Winds Sloft - The ginae an iabade e, rate of shear, duration of 
Shades and atmosnheric density ay ee the ascent vehicle 
SUEUCUIRres Bonkrel or Panes safety capability: to be exceeded. Prior to 
launch, the Integrating Con ntnactor ‘shall compute the wind shear ponees 
“utilizing the. winds eloft data fron standard Rawinsonde observations, or 


special fast rising balloons, and provide the Space Test nnouP with per- 


centages of structural control capability and ascent ground tracks for 


f 

5 

| 

| 

b. 

i 

drift. Standard suscreatians will be eccoxplished at Bele T-6 and T- : 
1/2 hours fron liftoff. If sufficient safety nargins cannot be attained 
Decevee of the winds aloft, the fauncn shall be deleyed: 

E. Atmospheric Density Model - The ARDC Model Atmosphere 1962 


is to be considered representative of mbanegiots density for ascent 


condition’ design studies. The use of other einigashees models may be 


permitted pending prior approval of thee rcgran Directorate. 





F. Sound Preseu a, Levels 





SPL) ~ The sound pressure levels that 


~— 


auine pressure > levels are empected to last no longer than ten seconds, 


are ‘expected: to exist on a SLV- Ht/agona \ vehicle are Epa eist ee below. ‘These 
and ere measured at the base of the booster saasbes 


Frequency Range Exterior SP (db) ** Interior SPL (ab) ** 
18.8-9600 7. 
| ine 2375 140 95 
$37.5 = 7 | 143 129 
| 75 - 159 146 132 
150 - 300 149 ; 137 
: 300 - (00 152 137 
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' 600 = 1200 152 138 
1200 - 2400 149 | 139 
200 - 4&00 1h5 139 
830 - 9500 139 136 


**% Reference level is .0002 dynes per square cm. 
G. Axial Acceleration - The axial acceleration oscillatory component 


is expected to occur approximately 10 seconds before MECO and be of a 


0 to 3.9 peak acceleration (3 sigma) with a frequency range of 11 to 21 Hz. 


ree a ae nn ere 0 ee ce en ne ee ee ce te eee 


3.1.3.3.3 Orbdit Environment 


During orbital flight, the satellite vehicle will be subjected to 


F. Atmospheric Density: The ARDC 1952 Std. Atmosphere, modified 
per LMSC A370332 


:an environment consisting primarily of the following: 
A. Vacuun: 1.5 x 10°T to 10729 um of Mercury 
4 
i B. Solar Radiation: khs Bru/ft® br (nominal) 
| C. Earth Shine: 68.7 pru/rt? br (neminal) 
| D. Earth Albedo: 36% of the solar enerzy (nominal) 
E. Magnetic Field: 560 milligauss at the poles to 260 
{ milligauss at equator for an altitude 
| of 125 n.mi. 
{ 
| 
t 


| For orbits flown in perfomsins tne Foy ston tiission, the effects 


kes microuctecroids and ionizing radistion can be considered neslisible. 
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3.1.3.3.4 Descent and Recovery Environment 


The descent and recovery phase shall include th tine Proi 
‘ 


parachute deployment for the recovery capsule until it has been retrieved 


during this phase. 


{ 

| in the air, or from the water. The following environments are encountered 
| A. Upper Atmosphere - The ARIC Atmosphere Model 1952 shall be con- 
sidered as representative of atmospheric conditions for the descent environ- 
ment of anelysis purposes. Winds aloft, cloud cover and visibility con- 
ditions shall be monitored in the recovery area during Progran|Bpperetions. 


This meterological data shall be utilized by the Recovery Control Group 


in planning the deployment of recovery forces, and by the Satellite Control 


B. Air Retrieval - At the time of parachute deployment, the capsule 





| 
| 
| 
| Test Wing for optimizing the re-entry and impact position. 


; may be oscillating in a 20 degrees cone and be rotating at a rate of 15 rpn. 
i 

| ine perachute system shall be capable of proper deployment under these 
|covattson and shall provide a rate of descent of less than 29.5 ft/sec 
1 


under standard atmospheric conditions, at 10,000 ft. altitude above Mean 





Sea Level (MSL). For weights of 120 to 230 lbs. suspended under the main 
4 
{ 


canopy, the chute/capsule sball be capable of sustaining retrieval loads by 


a 


aircraft traveling at 135 knots (indicated) at a maximum altitude of 15,000. ft. 


6 


x 
sustaining water impact under conditions of a sea state of 3 with 16 knot 


surfece winds. After water impact the cans 


\ 

{ 

| C. Surface Conditions - The recovery capsule shall de capable of 

ee eG ee 

{ 

| . - 
ule shall float without capsizing 
4 

{ F ‘ a 

' r less for lonser than 55 hours and less than 85 hours. 


e as defined in U.S. Navy Eydrographic Office Buford Scale with 


t 
{corresponding Sea State code chart.) 
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D. Aerodynamic Heating and Loads - During the re-entry phase, the 





SRV shall be subjected to heating and load conditions dependent upon the 
re-entry trajectory and SRV attitude. The design of the SRV shall be 
based upon analyses to determine temperatures of critical equipment and 
structure during re-entry, including the provisions and effectiveness of 
thermal protection where required. The trajectory used in these analyses 
shall represent the maximum heating case given by the root-sum-square 


effect of all applicable flight perturbations (3 sigma). 


3.1.3.4 Transportability 

Under normal operating conditions, the Stage I Booster, the Satellite 
Vehicle, and the Payload section of the satellite vehicle will be transported 
as separate items from their respective factory areas and subsequently 
mated at the launch base. Transportation will normally be performed by 
road using suitable trucks or special trailers as required. Payload equip- 
ment shall be capable of being transported by aircraft from the Contractor's 
plant to the Integrating Contractor's launch facility. During all periods of 
transportation, positive security safeguards shall be provided to physically 
protect systen feaient equipment and preserve the required level of 


secrecy concerning its use in the mission. 


Cale Pee) Safety 

Normal transport, handling, and pad safety requirements will be 
recognized in the design and hendling of Progran fivchictes, equipments, 
and components. Compliance shall be required with epplicable regulations 


for pressurized lines and bottles, explosives, and toxic propellants. 
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(Reference LMSC 220580 eapctat Proccauss Manual and LMSC 22£45B Launch 


eoitid. gS ee smelting. 8S 


Stand Safety Plan.) ‘Particular atte:vion shall be given to selecting 
sense ordnance which will neet the Western Test Range criteria 
(AFWTRY 127-1) for redio-trequoncy-slectronagnstic environsents. 

| Toxic | or nechay corrosive prope tients shel be capable of baine 
foaaee and drained in the aeeeued position on the pad, in = careuantes, 
even in the ee of a Launch en at essentaaliy "itt-ofe™ fitibs This 
is nota intended to require that these fuinetions be inplens ented ee 
a "fly avay" uated but rather that situation control be maintained 
through such unbat eeet so ane the vehicle can be safety approached for 


the attachment of fill and drain lines as ead. 





3.2 System Desi¢ en Contz rol_and Contruction Standards 
3.2.1 General Desier and Construction Reauirenents 


3.2.1.1 Svecifications and Standards - The selection of specifications 
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nent to the desi jign and construction of vehicles, sub- 
systems, equipment and components of theffsystes shall be identified in 
the svowenriate end item apacdridation prepared by the Contractor. Speci- 
fications and standards setecued, and ive degree of imposition on the 
design anid construction of systea fen: item harness » snall ‘s subject 
to review and approval by the -: vram Directorate, except as provided 
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_ 3.2.1.3 Moisture and Funsus Resistance - Moisture and fungus resistance 
shall be compatible with the environments outlined in Sections 3.1.3:3.1 
end 3.1.3.3.4. Requirements for moisture and fungus resistance shall be 


° 


stated in the Contractor's specification. 


| 3-2.1.4 Corrosion of Metal Parts - Metal parts shall be protected frcm 
i corrosive enviroments outlined in Section 3.1.3.3 and as required in 
each individuel design application. Requirements for corrosion resistance 


ree 


| 

{ 

! 

i 

1 

i 

j 

t 

{ 

! 

| 

| 

/ 

i 

| : 

; Shall be stated in the Contractor's specifications. 
| 3.2.2.5 Interchanseadility and Replaceability - The design of By sex 
Pe Peete Dg te Stee Ca: Pe , 

[hardware shall specify tolerances necessary to achieve the interchange- 

| abinity and replaceability required throughout the operational life of 
its system. The extent of establishing and maintaining interchangeadility 
shall particularly apply to the meckenical interfaces between mating 


hardware of two or more Associate Contractors. Interchangeability and 


'replaceability requirements cory stes hardware shall be identified 


in cpplicable specifications for hardware and interfaces. 


Workmanship - Workmanship shall conform with the standard practices 


ine) 
\j~ 
nN 


prevalent in the aerospace industry. Uniformity of shapes, cimensions, fit, 
end performance shall permit replaceability of items as dictated by their 


operational requirements. Any item showing evidence cf poor workmanship 


.L not be accepted for use in indy ste. 
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3.2.1.7 Electrenagnetic Interference 





All Asena systems shall ccnform to the requirements of paragraph 3.2 
of LMSC 4479593, “Electromagnetic Interference Control Requirements and 
Electrical Interface for Reena Systems, Specification for". New equipment 
shall be designed using LMSC Design Handbook techniques for controlling 
EMI including grounding, bonding, shielding, cable routing, and filter 
epplication requirements. Testing need not be conducted on equipment 
electrically similar to equipment already successfully flown on previous 
Agena missions. In cases where the equirment tested does not meet the 
requirements of Para. 4.3 of IMSC 4479598, the Responsible Engineer shall 
prepare a report describing the modifications which would be necessary to 
echieve full compliance. Included in the report shall be a statement of 
whether tte out-of-spec conditions will cause adverse effects or malfunctions 
or any other part of the vehicle equipment and systen. 

The primary payload shall conform to LMSC 13-6-002, "General Speci- 
fication for Paylo2d Qualification and Acceptance" 

New AGE equipsent shall be designed using LMSC 9204934, "Interference 
Control Requirement Specification for Space Systems Aerospace Ground 
Equivrient (Acz)" es a guide. 


Whenever new EMI susceptable o: IS systeus or components 
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are incorporated into the vehicle syster, a compatibility test will be run 


at the direction os: to cetermine overall system funci 
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onal integrity. 


3.2.1.6 Identification and Markin- 








Tne identification marking requirezents for vehicle equipment and 
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requirements for vehicle external connections and thermal control paint 


patterns shall be identified on applicable drawings by tne Contractor. 


f 


Due to security this reauireiment does not apply to payload equipments. 


3.2.1.9 Storaze 


Specifications covering the storage and handling requirements for 


System Vehicles, equipment and cemponents shall be provided by each 


Associate Contractor for his deliverable end-item hardware. The specifications , 


shall identify requirements for environmental protection, maximum duration 


of storage for specified types of equipment, and requirements for equipment 


maintenance in a stored condition. 


3-3 Performance Requirements for Functional Subsystems 


3.3.1 Satellite Vehicle Functional Subsystem 


The satellite vehicle functional subsystem consists of a satellite 


vehicle with attached payload and satellite re-entry vehicles (SRV), and 


the necessary grouné facilities end aerospace ground equipment (AGE). The 


satellite vehicle, the payload, and the SRV are discussed individually under 


Sections 3.3.1, 3.3.2, and 3.3.3 respectively as follows; 


3.3.1.1 Budseted Performance and Desisn Reauir ements 
cr Cr ge 


3.3.1.1.1 Satellite Vehicle Weicht Budset 


Model 39205 for ProsrefR sssions 


Tne nominal weisht for the Asgene 


Freya 
shall be as follows for the conditions 


the mission payload or SRV weights. 


stated. 


These weights do not include 
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Veisht Evnty 
Propellants 
Helis 
Attitude Control Gas (-5 Mix) 


Auxiliary Attitude Control Gas - L/B (-5 Mix) 


2 1H Batterics 
12 DU Rockets 


Gross Weight Without Payloads 


Less Adapter and Aitach 
Less Retro Rockets 

Less Destruct System 

Less Horizon Sensor rairings 
Less Attitude Control Gas 


Tenition Weight Without Payloads 
Less Propellants 
Less Engine Start Crarze 
Less Attitude Control Cas 
Burnout Weisht 
Less Residual Propellants 
Less Helium 
Propellant Continsency 


Weisht on Orbit with Gas but Without Payload 


Less Remaining Attitude Control Gas 
Less Remaining L/B Cas 
fmoiwy weisht on Cr 
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3.3.1.1.2 Satellite Vehicle Reliability Budget Requirements 


The reliabitiey design objective for the satellite vehicle, excluding 
payloads, is 0.98 for the period of time during which the vehicle functions 
as a second stage pasetee an the ascent mode and 0.88 for subsequent 
operation in the active orbital mode for a period of 20 days. These values 
are exclusive of the payload equipment and satellite recovery vehicle 
hardware. The Satellite Vehicle Contractor shall apportion the budgeted 
reliability goal to each of the following vehicle functional subsystems: 

A. Space frame 

B. Propulsion 

C. Electrical 

D. Guidance and Attitude Control 

E. Tracking, Telemetry and Command 

Equipment design and e omponent selection shall consider budgeted 
reliability goals. Additionally, subsystem reliability shall consider 
improvements provided through redundancy. The contractors shall prepare 
and maintain detailed reliability models together with failure-rate data 
for the purpose of analyzing and reporting current reliability performance 


estimates for his end-item hardware. 


3.3.1.2 Satellite Vehicle General Design Requirements 





3.3.1.2.1 Satellite Vehicle Descrintion 
The satellite vehicle sh2ll perform both ascent and orbital functions. 


The ascent functions shall be to: 


A. Provide a means for releying radio guidance corzunds to the Stage I 


Booster from a receiver mounted in the satellite vehicle during 


the first stage bocster guided portion of flight. 
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Provide thrust required to attain injection of the satellite 
vehicle and payload into the specified orbit. 

Maintain attitude control and respond to guidance steering commands 
so that injection into orbit is accomplished within allowable 
tolerances. 

Provide telemetry data concerning vehicle performance and equipment 


status during the ascent. 


on~-orbit functions of the satellite vehicle shall be to: 


Provide a stable earth-oriented platform for the payload. 

Provide the required electrical power for vehicle and payload 
functions throughout the mission. 

Provide a means for real-time commanding and stored program command- 
of vehicle and payload functions throughout the mission. 

Provide environmental protection for all critical vehicle equipment 
during the orbital phase. 

Provide a means for transmitting vehicle and payload infcrmation 
concerning status, operation, and environment back to the ground. 
Perform necessary maneuvers and sequences to eject the two recover- 
able re-entry vehicles from the satellite vehicle by primary control 
and at least once by backup. 

Provide the necessary orbit maintenance capability (Drag Makeup 


System - DMU) when flying shorter period and lower altitude orbits. 


The Agena Model 39205, vehicle is a liquid-propellant second stage booster, 


powered by a gimballed rocket engine. During powered flight, pitch and yaw 


attitude control is provided by the rocket engine with roll attitude control 


provided by cold ges reaction jets. During coast and orbital flight, attitude 
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control is effected by three-axis pneumatic reaction nozzles. The vehicle 
is composed of four major sections: the forward section, the propellant 
tanks section, the aft equipment section, and the Stage II/Stage I adapter 
section. 

The forward equipment section contains mounting provisions for the 
primary payload section and accommodates the major part of the guidance, 
electrical, and communications equipment. The tank section is an integrally 
constructed dual chamber containing the fuel and oxidizer for the rocket 
engine. The aft equipment section provides mounting support for the rocket 
engine, gas reaction jets, hydraulic system, solar array, and secondary 
payloals. The booster adaptor section attaches to the aft part of the 
tank section and is designed to support the entire satellite vehicle from 
the first stage booster during the ascent phase. The adaptor section 
remains attached to the Stage I booster at the time the two vehicles are 
separated in flight. Figure 7 depicts the satellite vehicle configuration. 

Two types of propellants mey be used by the rocket engine during its 
powered phase of the ascent trajectory. The first type consists of un- 
symmetrical dimethylhydrazine (UDMH) fuel and inhibited red fuming nitric 
acid (IRFNA) oxydizer. A nominal thrust of 16,100 pounds is achieved using 
the UDMH and IRFNA. The second type consists of unsymmetrical dimethylhy- 
drazine mixed with Silicon oil (UD:H/Si0) fuel and high density acid (HDA) 
oxydizer. A nominal thrust of 16,870 pounds is achieved using the UDMH/SiO 
and HDA. The propellant tanks shall be pressurized with helium to insure 
proper propellant pump operation and to maintain structural load carrying 
ability. 

An clectrical subsystem shall be provided to supply power to operate 


vehicle and payload electrical equipnent., Batteries in conjunction with 
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the solar array shall be used as the primary power source for the 24 volt 
direct current supply. Power conversion shall be accomplished by a three 
phase inverter supplying three phase power and DC to DC converters operating 
from the unregulated DC bus to provide plus and minus regulated power. 

The guidance and control subsystem shall sense vehicle attitude by 
means of horizon sensors and an inertial-reference gyro package. Pneumatic 
reaction-control jets shall provide the necessary torques to maintain 
attitude control around the vehicle pitch, roll, and yaw axes. However, 
during powered flight, the pitch and yaw torques shall be supplied by main 
engine gimballing activated by hydraulic servos. Vehicle velocity changes 
shail be sensed by a velocity meter consisting of an accelerometer and 
counter which perform the integration function to obtain velocity-gain 
information. During vehicle ascent and injection, a preset timer shall 
control the sequence of vehicle events. Steering of the vehicle during 
ascent shall be accomplished by radio command from a ground based radar 
tracking and comand station utilizing a computer to process tracking 
data and generate steering commands. A radio-guidance discrete command 
is employed to eneble the velocity meter. 

The tracking, telemetry, and command subsystem shall consist of vehicle- 
borne transmitters, receivers, decoders, and programmers. Real-time 
commands shall be transmitted to the vehicle by the SGLE uplink(SILO), 

375 mc UHF (UNCLE), and Range Safety Command Links. The SGLE is an 
integrated tracking telemetry and command system. The system is integrated 
in the sense that all tracking and command data are multiplexed onto a 
sinsle radio frequency carrier of 1.791 GHz for transmission to the vehicle. 
Similarly all telemetry and tracking data are multiplexed onto a single 


carrier of 2.237 Giz for transmission to the ground station. This carrier 
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is coherently related to the ground-to-vehicle carrier. Link 2 is non- 
coherent and 5 MHz lower in frequency than Link 1 or the coherent carrier. 
Range is determined by measuring the phase shift (propagation delay) experi- 
enced by a pseudorandom binary ranging code. This code, generated in the 
SCF transmitter coder, phase-modulates the ground-to-vehicle carrier. The 
signal is subsequently demodulated in the vehicle transponder, filtered, 

and used to remodulate the vehicle-to-ground carrier without further pro- 
cessing. This carrier is manipulated by the ground receiving equipment to 
provide a delayed replica of the original transmitted signal. A local model 
of the ranging code is generated in the receiver coder and, by suitable 
delay, is made to coincide with the received code through the use of cross- 
correlation techniques. The required delay, with respect to the transmitted 
code, is equal to the round trip transmit time and, thus, is a measure of 
spacecraft range. SILO or UNCLE commands shall be used for selection of 
programmed payload and vehicle functions and the KIK SILO (secure) commands 
to enable the primary re-entry sequence and the early A to B transfer. A 
backup command capability shall be supplied by a 375 mc UHF (UNCLE) receiver 
in conjunction with a 39 command digital decoder. 

Link I is used primarily to report vehicle and payload status and 
environmental data. Link 2 is used to telemeter backup information on pay- 
load status, diagnostic data and special payload data. A tepe recorder, 
utilized for the purpose of acquiring data while the vehicle is beyond the 
range of ground station contacts, is also pleyed back over the ground stations 
on Link 2. 

An orbital programmer shall be used to store commands in the vehicle 
prior to leunch. Four reels of punched 35 millimeter, 1.5 mil thick mylar 


tape provide vehicle and payloud functions to be executed at specific times 
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durins the mission. Each 7 of tape shall accomodate 13 brushes to make 

electrical contact with an (exe rnally grounded arwn throuzh the punched holes 

eroviaine a capability for 52 progrenmed commands. Tape speed shall nominally 

be 6.75 inches per subcycle and each tape length can be Es long as 192 feet, 

providing programmed events for approximately 325 subcycles (orbit revolutions). 

Tape eoned end positioning shall be adjustable by UNCLE or SILO commands 

to synchronize the programmer with the vehicle position and orbital period. 
Two solid-state recovery tiwers shall be used to store comiands for 

the recovery sequence through separation of the SRV from the satellite vehicle 

The primary recovery timer shall be activated by a stored command from the 

orbital programmer, and the backup recovery timer shall be activated by a 

UNCLE secure comrand (KIK UNCLE) to control the Lifeboat backup recovery 


sequence. 


3.3-1.2.2 Aerospace Ground Esuipyent (AGE) 


_ 





Tne Satellite Vehicle Contractor shall provide the AGE required to 
checkout vebicle equipment, vehicle subsystems, and the complete satellite 
vehicle for proper operation within allowed tolerances and for flight readiness. 
Existing ACE will be used to the maximum extent practicable. 

Venicle Systems Tests shall be conducted at the Contractor's plant 
prior to acceptance of the satellite vehicle by the procuring agency. The 
purpose of these tests shall oe to verify that all vehicle subsystems operate 
individuslly and concurrently within specification limits, and that the vehicle 
beings offercd for acceptance is flisht ready. During the combined subsystems 
unctional test simulators may be used to represent har@ware provided 


by another contractor across a mechanical or electrical interface. Howe ver, 
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all simulators shall exhibit proper characteristics of loading and dynamic 
response as defined by the respective contractors and per interface 


specifications. 


At the launch site, the satellite vehicle shall be inspected to ensure 


that no damage has been sustained as a result of shipment. Prior to installing 


the vehicle on the launch stand, functional tests shall be performed for 


those items of equipment requiring confidence testing at limited time inter- 


vals, to maximize the time that the vehicle may be held on stand prior to 
recycling. After erection on the launch stand and mating with the Stage 
Booster, the vehicle shall be checked out for joint compatibility with the 
balance of the launch configuration, counted down, and launched. 

Mechanical and electrical AGE shall be provided to implement the above 
Stated concept. Ground handling dollies, slings, and fixtures shall be 
coupatible with vehicle hardware to ensure that damage to vehicle is not 
incurrcd as a result of handling. Satellite vehicle AGE shall consider but 
not be limited to the following items: 

A. Transportation and Handling 


B. Servicin 


» Loading Equipment for Exnendables 

KF. Ground Slectrical Power Eauipment 

G. Ground Environmental Control Equipment 
He Launch Control Equinonent 
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3.3.1.2.3 Facilities 








The Satellite Vehicle Contractor shall identify all facilities require- 
ments necessary to support the factory-to-launch sequence for his end-item 
eaeananes Facility requirements shall be in accordance with the vehicle 
test and AGE plans. All facility requirements that are uniquely related 
to tne rosres shall be identified and substantiated. Facility require- 
ments shall consider, but not be limited to the following: 

A. Assemoly Bulldings 
B. est Facilities 


C. Clean Rooms 


3.3.1.2.4 Satellite Vehicle Structural Envelope Reauirernents 
Satellite vehicle equipment shall be contained within the structural 


envelope of the Agena. Figure 8 presents the general arrangement of primsry 
equipment and major dirensions. Installation of equipments external to the 
vehicle structural envelope, necessitating the use of additional aerodynamic 
fairings is to be avoided, Tne necessity for such installations shall be 
substantiated and accompanied by detailed analysis of the effect of aero- 
dynamic heating and loads upon the vehicle structure and upon the equipment 


involved. 


3.3.1.2.5 Satellite Vehicle Bifectiveness Reauirenents 


DS eS ns 





Ine satellite vehicle shall be compatible with functions, schedule, 
reliavility, and utility requirexents of thd System. Eqauipient and 
volume utilization shall be related directly to functions necessary in 


aceomplishins cn ssi. Vehicle reliability shall be enhanced by 
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providing redundancy for subdsystenis and/or components critical to the 

; t fees : reaped rats Ss g 
mission, within the bounds of performance/weignt constraints, inverchance- 
ability and maintainability of equipments, togstner with logistical support 
of spares, shall be provided to support the launch and orbital objectives. 


Requirements for launch-holds and recycle from the launch pad shall not be 


more stringent for the satellite vehicle than for the payload. 


3.3.1.3 Srecific Design Requirenents 


3.3.1.3.1 Communication and Control Reauirerents (c & C) 


3.3.1.3.1.1 Asena Command Subsystem 
The satellite vehicle comand subsystem shall provide real-tine and 
stored commands for contrcolling ell required events from powered flight 


throush separation of the two re-entry vehicles. Critical functions shall 


be backed up in such a manner as to maximize assurance of successful commanding. 


A system of command interlocks shall be provided to minimize the effects of 
inadvertent or covert commands. A block diagram of the C & C subsystem is 
shown on Figure 9. 
A. Real Time Cozimands 
Each real time comnand snall be accompanied by functional telexetry 
verification in real time where possible. Real time commands for Satellite 


Vehicle functions shall include but not ve Limited to those listed in Table 1. 


(o) 


Radio Guidance Commands 
The radio guidance comand link shall use a continuous tracking 
X-Band ragar which shall. pulse-position modulate the command spacing between 


nm Table 2. 
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Command Destruct’ 

The Stage I UHF Command destruct subsystem shall be equipped to 
meet or exceed the minimum requirements of SAMTEC as specified in AFWIRM 
127-1 "Air Force Western Test Range Manual 127-1" and as described herein in 
Section 3.3.1.3.8. 

B. Stored Commands 

Stored commands shall be provided to initiate vehicle and payload 
functions during ascent, orbital operations, and during ejection of recovery 
vehicles. Stored commands for satellite vehicle and payload functions shall 
include but not be limited to those listed in Tables 3 and 4. 

1. Standard Timer - The Standard Timer shall provide capability 
for discrete timer interval commands with two to five functional events 
activated at each interval. Total running-time capability of the ascent 
timer shall be at least 6000 seconds. Timer setting resolution shall be 
1.0 second with a repeatability of 0.2 seconds. 

2. Orbital Programmer - The orbital programmer shall provide a 
capability for 52 stored commands (brushes) operating with 13 brushes each 
on 4 reels of punched tape. Tape length shall be compatible with the mission 
duration. Synchronization between programmed events and satellite position 
shall be maintained by adjusting the programmer period and/or by resetting 
the programmer tapes up to + 150 seconds. Accuracy of the orbital programmer 
shall be plus or minus 4.5 seconds, including the effect of tolerances on 


tape punching and on-orbit adjustments. 
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Orbital’ Programmer Increase/Decrease 

Orbital Prosrammer Ten Second Step 

Orbital Programmer Reset 

Select Even Oroit Recovery 

Select Odd Orbit Recovery 

v/hn Start Level 

Orbital Programmer One Second Step 

Lifeboat Next Orbit 

Primary Next Orbit 

L/B Control Gas Transfer 

L/B Control Gas Transfer Stop 

v/n Half Cycle Level 

Emergency Camera Program Select 

Emergency Intermix Operation Select 

V/b Teley Start Position 

Panoramic Camera Mod2 Select 

Slitwidth Control Selector 

DSR Load Disable & DSR Execute Enable 

Drag Mekeup System Enable 

DISIC Camera Mode Select 

Write Command (DSR Load) 

Panoramic Camera No. 1 & No. 2 Exposure 
Control or Fail Safe 

TLM Enable; Operational/Diagnostic Data Select 
Panoramic Camera No. 1 Filter Chanze 

Panorenic Canera No. 2 Filter Change 

Exposure Control Delay 

Yaw Er coreneer Enable/Disable 

DISIC Carera la West/Botn 

Digital Stor ae Register Load Enebdle 

Pressure Make-up En ble Disable 

Fan Early A to B Switchover 

DISiC Early A to B Switchover 

Reco. od Fnabdle #1 

Recovery Enable #2 

Lifeboat Execute ak 

Lifeboat Execute #2 

Telenotry & RF Cord L 


3. 


s On (for 120-seconds) 
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Pitch Up Steering Ccomnand 


Pitch Down Steering Command 


Yaw Right Steering Command 


Yew Left Steering Command 
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TABLE 2 


Radio Guidance Commands 
Discretes 
No command 
Main Engine Cutoff (MECO) - Stage I 
Command Separation 
| 
| 


Stage II Velocity Meter Enable 


Commands 


Booster and Agena 
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TABLE 3 


Function 
Ascent Fhase 


Booster Separation Packup 

Enable Radio Guid. Steering 
Engine Isgniticn Sequence 

Flt. Control & Attitude Functions 
Disable Radio Guid. Steering 
Engine Shutdown Sequence (Baerup) 
Switch TM to Orbit Mode 

Switch Flt. Control to Orbit Mode 
Arm Backup Rec. & Enable DU Pyro Pwr 
Enable Primary Rec. Select 

Stop Ascent Timer 


Orbit Prnase 


Baseband & Ti Link I On 

Enable Tape Reset Command 

Tave Index & Suocycle Identif. 
Basebend & TM Link I Off 
Disable Tape Reset Command 
Re-entry Execute-odd Orbits 
Ro-entry Executec-even Orbits 

Tit Link IT On 

4 Link II off 

Pre-Launch Tape Index, Pneumatics to High Press 
Start -35 (es Pitch Rate 

Fire DU Recke 

Disable TU & eke Next Rocket 


dee Re ee nee ee Ge RE A ee ee Ne TN A (em N° 


~ 


Recovery Phase - Primary 


Vehicle Pitch-down Manevuyer 
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Stored Commands - Vehicle 


Number of 


Commands Cormand Mode 





Standard Timer 
wW W 


: i} 


t " 


~] 
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n ts 
tt 
wt " 
ii it 
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Ww W 


Orbital Prog. 
"1 iy 


Brush 
it] 
Ty 3 " 
1t " tf 
UW tt % 
" w W 
" Wt TT 
W wT ” 
it) Ww tt 
"t " t 
" Ww " 
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t "t " 


ft 


Primsar 


Timer 
tt wt 


y Recovery 


" * 


rrr Mw 


ih Ty 


Lifeboat 
finer 


et et 


TABLE 4 


| Stored Commands - Payload 


Nuuber of 
Function pip ee Cominands Command Mode 





Switch Power for Door Eject (Inflight Reset) 
Switch Power Backup for Camera, Cassettes, 
and Door Eject (Orbit Mode Signal) 


rbit Phase 


ig 


Intemnix Advance, ECC 


Emergency Program 
eset, Yaw Function Start, 


oO 
Function Reset, 
Cblateness Function Start 
er Start 
Corera (ON-OFF) Seauence Programs 1 thru 9 
Redundant Orf for All Prog 


Tape Recorder Read-in 
Tape Recorder Read-out 
Tape Recorder Stop 

Tape Recorder Track Switch 
Payload Exoosure Control 
DISIC ON/OFF 

Energency Prosran ON/OFF 


| 
! 
{ 
| 
| 
| ECC Delay Tin 
! 


Recovery Phase 


Arm No. 1 Enable Capsule Recovery Events 
Transfer Pur to No. 1 Capsule T/C Ba Battory 
Electrical Disconnect 

Fir No. 1 Capsule Fject Squibs 

Switch Over to B Mission 

Aria Tio. 2 Enabdle Capsule Recovery Events 
fransfer Pir. to No. 2 Capsule T/¢c Battery 
Electrical Disconnect 


Fire No. 2 Capsule Eject Sauibds 
Recovery Enable (Capsule Patt Keater Turn On) 
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1 Sep. Switches 


1 Standard Timer 


1 Brush(s) Orbitel Proz. 
w tt iT} 


tt uw " 


=) 


FNUWN EEE POP 


" " n 


Both Primary and Lifeboat | 


Recovery Timer 
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P/L Timer Functiog 


Recovery Timer 
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| 
Secure Comd or L/B 
Timer 
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3. Recovery and Lifeboat Timers 

The recovery ard lifeboat timers shall provide a capability 
to initiate et least 14 events (12 programmable and two fixed) each. A 
reset function shall be provided to reset the timer counter to the initial 
count and to reset the output relays. Normally, the reset pulse shall be 
penenates by the timer at the time of its last event. Timer accuracy when 
installed in a system shall be plus or minus 0.5 seconds or 0.1 percent 


of the time between events, whichever is greater. 


3.3.1.3.1.2 Instrumentation and Telemetry 

Provisions shall be made to incorporate inetnanentanion in the Satellite 
Vehicle to provide timely and accurate data for the pre-launch, launch, 
orbital and the recovery separation phases of operation. Considerations 
shall be given to data requirements on a real-time and post-flight basis. 
Tne Satellite Vehicle shall provide the telemetry equipment for transmitting 
vehicle and payload real-time and stored data to the ground stations. 
Transinissions in the 2200 to 2250 MC band shall be employed. A block 
diasram of the telemetry system is shown in Figure 10. 
A. Sensors 

Sensors shall be provided as required for instrumentation of the 
satellite vehicle. Sensors shall have adequate dynamic range, Prequency 
response characteristics and accuracy to meet the program requirements. 
Insorar as possible, sensors stall provide an output that can be directly 


correlate’ with the czlibration points. 
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B. Reserved Subcarriers for Payload 
Se Se 





The payload will require 10 channels, four of which shall be 
ne, Ons 


on a 5 x 60 conmutator (300 samples per second). Critical monitors shall 
be supplied on more than one T/M channel. 
Cc. Telemetry Error and Signal 

Overezll vehicle telemetry subsystem error shall be defined to 
include all error sources from the transducer's output terminals to the 


transmitted RF signal. Fach error contributing element's maximum specified 


an 


error shall be considered. All such error values shall be squared, the 
resulting squared values added together, and the square root of the resulting 
sum shall be taken to define overall error. Any error correction techniques 


sbeall not be considered in this definition of error. Maximun overall error 


Q 


for real time commutated analoz data shall be ¥ 34, 

Mazinuwn overall error for comuutated data, which has gene through 
the cycle of vehicle tape recording and subsequent playback, shall not 
exceed 1 54, 

Under conditions of RF signal strength well above threshold, 
ical Gata channel shall contain hun, ripple or noise with a combined 
amplitude exceeding a 2% RS velue vith respect to a full scale data range. 

For telemetry signal reception and processins, receivers with 
an IF bandwidth of 500 Kiz/see snall be used. Subcarrier discrisinators 
Shell utilize IkIG input tuncrs and standard outvut low pass filters. The 


Satellite venicles' telemetry subsystem design shall be coupatible with 


these conditions. 


y 
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: D. Transmitters ; 
Transiission shall be in the 2.2 to 2.3 Giz band end conform to 


TRIG requirexents. Transmitter output power shall be a minimum of 2 watts 


(1.75 watts at the antenna terminal. for Link II, 0.9 watts for Link I), 
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FE. Subcarrier Oscillators 
The subcarrier oscillators shall utilize standard IRIG bands 


with the excevtion of Channel. F which deviates twice the specified range. 


i 8 ec ee nee 


The maxinum subcarrier frequency drift as a result of all causes shall 
not exceed + 2% of the bandwidth through which the subcarrier's frequency 
is deviated by full scale data. The subcarrier frequency deviation for 
a positive modulating voltege) with a linearity within + 0.75%. Harmonic 


distortion shall not exceed 1%. As a design objective » no subcarrier 


ee a cn oe enn ee 


oscillater shall be capable, under malfunction conditions, of generating 
an output frequency which interferes with other subcarrier oscillators. 
F. Commutators 
Commutators shall have proven reliability and compatibility 
with SCF deconmutation equipment. Either non-return-to-zero or return-to- 


zero pulse train formats may be used, The total error contribution of 


pete + ee ge eee ee re 


‘any commutator for all. comoined causes shall not exceed + 1% of full scale. 





, At least three calibration points shall be vrovided in each commutator. 


pulse train wrich are directly referenced to the applicable instrumentation 
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' G.: Commutated Data Grouping 


Commutated data shall be grouped to facilitate the orbital con- 
i 
inanding of the vehicle. All commutated data shall be capable of automatic 
i : 

‘decomutation using standard equipment as provided in the Satellite Control 


Facility. 


H. Calibration Points 


Each commutator shall contain calibration points for at least 0%, 


{ 
\50%, and 100% of the subcarrier bandwidth. Calibration points shall be 


’ 


‘ 
' 
{ 
j 
i 


‘chosen so as to be compatible with SCF autocalibration techniques. 
I, Calibration Rooks 


A calibration book shall be provided covering all satellite 


| 
i > 

vehicle instrumentation. The calibration books shall contain curves or. 
} : 


|tables for each instrumentation points relating the magnitude 
‘of the physical quantity measured, in engineering terms, to the related 


subcarrier oscillator output. The subcarrier oscillator output shall 
;be expressed both as a percentage of full scale and as an absolute 
frequency on the same sheet previously mentioned. | 

The Agena telemetry shall utilize two separate UHF links (FM / 
a FM/FM). Standard IRIG proportional bandwidth FM subcarriers 
t shall be used for continuous channels and for commutated data. A 
ae assignment of data channels is shown in Table 5. 
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Typical Assienment of Data Channels 


Mode 


Ascent 
Vehiclé 
Vehicle 
Vehicle 
Vehicle 
Payload 
Vehicle 
Vehicle 
Vebicle 
Vehicle 
Vehicle 
Vehicle 
Vehicle Commuteted ( 
Payload Comnutated ( 
Vehicle 
Vehicle Comnutated ( 
Vehicle Commutated ( 
Vehicle Commutated ( 
Venicle 


Vehicle/Research Payloads 

Vehicle B/U Cozmutator (1 x 60) 
(0.4 x 60) 

Vehicle Commutatea (5 x 60) 

Payload Conmutated (5 x 60) 

Payload Commutated (5 x 60) 

Vehicle . 

Payload 

Fayload 


Orbit 
Vehicle 
Vehicle 
Vehicle 
Vehicle 
Payload 
Payload 
Vehicle 
Payload 
Payload 
Payload 
Fayload Commutated 
Vehicle Cemmutated 
Payload Cormutated 
Vehicle 
Vehicle Commutated 
Vehicle Commutated 
Vehicle Comnutated 
Payload 
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Vehicle/Research Fayloads 

Vehicle B/U Cccmutator (1 x 60) 
O.4 x 60) 

Vehicle Commutated (5 x 60) 

Payload Commutated (5 x 60) 

Payload Commutated {5 x 60) 

Vehicle 

Tape Recorder Track 1 

Tape Recorder Track 2 
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I 
Telemetry subsystem specification and the telemetry channel 
assi; grent lists for each flight snall require atinoual of ee 


Directorate and the PR 3S /NCPO prior to implexentation. 


3. Scde3sleS Tracking 

The primary means of tracking the satellite vehicle will be the SGLS 
system operated by the Satellite Control Facility. The satellite vehicles 
shall contain an SGLE transponder and antenna compatible with the SCF 
tracking system. The transponder and antenna system shall provide a system 
margin of 10 dd at 770 rautical miles slant range when operated witn the 
ground equipment described in Section 3.3.7. Tne tracking transponder 


shall have a proven flight. reliability. 


3.3.1.3.1.4 Stored Data 

A magnetic tape recorder/reproducer, having proven flight relability, 
shall be included in the satellite vehicle for the purpose of storing 
vehicle and payload data during periods of time when the vehicle is not 
within range of an SCF ground station. The tape recorder shall have dual 
track data recording capability with a read-in-to-readout ratio of 26 tol. 
The maxinuwa read-in tire shell be 182 minutes from a1 x 60 or a O.4 x 60 
commutator with equivalent readout time of approximately 7 minutes. The 


signal response shall be 300 Hz, or DC to 60 pps commutated. 


3.3.1.3.2 Eouitment Environmental Reauirements 
a ee 8 ee 
Tne cesisn, construction, and qualification of satellite vehicle equip- 
went shall consider the environments described in Sections 3.1.3.3.1, 


3.1.3.3.2, and 3.1.3.3.3. All Asena, Model 39205, eauinment shall confor 


om ~ Fas ar ode f SPEC. NO. T3-0-012 


Page: 80 of 143 pages 


| to the requirements of LMSC 6117B (or D), "General Environmental Speci- 
\ 


fication for the Agena Satellite Program" except as specifically authorized. 


| 

| 

| All primary payload equipments shall conform to the requirements of T3-6-002. 

| 3.3.1.3.3 Guidance and Attitude Control] Requirements | 

| Attitude control shall be provided to stablize the satellite vehicle 

| during the second stage of powered flight, including any unpowered coast 

phases; during the on-orbit operation; during the de~boost phase to initiate 

re-entry of the satellite recovery vehicles; and during Orbit Adjust 

Maneuvers. 
It is desired to use as few guidance and control components as possible. 

Hence, the same components should be used on orbit as in the ascent de-boost 


and DMU phases within the bounds of practicability and reliability. It 


shall be a system requirement to back up the critical de-boost sequences 


Fon ee errno amen A a ne ee ee ee ee ee ce oe. 


with a redundant attitude control and orientation system capable of one 
operation minimum. 

Attitude control requirements for the above mentioned phases of flight 
shall be as follows: 
A. Ascent Phase - At termination of Stage I booster thrust by guidance 

discrete command, the satellite vehicle standard timer shall begin operation. 


Subsequently, at the time of Stage I vernier engine cutoff, the inertial 


ne ee me ee ee ee eee 


reference gyros in the satellite vehicle shall be uncaged and the horizon 
sensor fairings ejected. A Radioguidance Corrand shall initiate separation 
of Stage I from the satellite vehicle which starts the coast phase. 
Inmediately following physical separation, the optical doors shall be 


ejected and the control of the satellite vehicle and rates about all three 
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axes shall be initiated,utilizing the vehicle reference attained at VECO. | 
The horizon sensors shall reference the roll axis te the earth horizcn. | 
Engine ignition shall be initiated by signal from the standard timer and 
engine shutdown initiated by the velocity meter after a predetexmined 
velocity to-be-gained has been achieved (backed up by a standard timer 
signal). The velocity meter shall be enabled by a radio guidance discrete 
command. During the burn period, pitch end yaw control shall be 
provided by hydraulic actuation of the gimballed engine while roll control 
shall be maintained by pneumatic reacion control jets. Radio guidance 
comunding shall be utilized throughout the wajor portion of the burn period 
to provide pitch and yaw steering commands to the satellite vehicle. At 
orbit injection, the required accuracies tor SFosssions are as given in 
Table 6. 
TABLE 6 


Dispersions at Orbit Injecticn 


a 


Parameter Requirement (3.335 signa) Objective (3 sigma) 








+ 
Orbital Period* - 0.45 min. £0.25 min. 
titude of Perigee (from i: P 
te F Oo : 
injection up to 65 N latitude) - 15 nm. - 1.5 nom. 
Argument of Perigee ~ 80° (e 7.008) = Se (e 7 .008) 
~ 180° (eZ .008) + 45° (e4.008) 
a m + + oc 
Inclination Ansle ~ 0.30° - 0.25 
* hote: With prepellant contingency in Stase II to 
insure oo probubility of success to achieve 
period requirement. 
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B. Oroital Phase - Throughout tne orbital mission, excluding de- 
boost sequence and drag makeup maneuvers, the satellite vehicle shall 
remain oriented in the "nose first" position with the roll axis of the 
vehicle aligned with the resultent ground track velocity vector and normal 
to an earth radius vector. | 

The following pointing accuracies and angular rates shall include 

all the errors from the truelocsal vertical and trworbit plane to the 
reference camera axis. As such, these accuracles include the attitude control 
accuracies and the elignments from the control system to the payload optical 
or mechanical reference axes. While the payload equipment is operating, the 


satellite vehicle may be subjected to the following momentum unbalances: 





Axis Torque Impulse Worst Case Mode 
Pitch 1.09 ft-lb seconds Mono 

Yaw 4.04 ft-lb seconds Stereo* 
Roll 10.5 ft-lb seconds Mono 


* Mono value is on-half the indicated max. yaw 
‘momentum. 


The maximus restoring torque capability of the Guidance and 


Control system when in the low-gain orbit mode is: 








Axis Torque 
Pitch 8 ft-lb 
Yaw 16 fi-1b 
Roll 2 ft-lb 


Pointing accuracy requirenents and maximum limit cycle rates 


are given in Table 7. 


er 


me mm nar ze 


| 


SPEC. NO. 13-0-012 
Page: 83 of 143 pages 


reo fp rey prep pa 
t wet de bw uu 


a ee en nearer te ememt o H 


al eae ses aes rarer 


a -awn 


TABLE “ 


ne . ae 
Pointing Accuracy and Rates €2.3iem 


a 





Function 
Pitch Attitude 
Yaw Attitude 


Roll Attitude 


Pitch Rate 
Yaw Rate 


Roll Rate 


Requirement 


EoL5° 


i+ 


2.0° 


2.467 


.016 deg/sec 
.016 deg/sec 


.022 dcg/sec 





Objective 
+ 


= 0.75° 
= 2.10° 


+ 


= 0.75° 


.008 deg/sec 
.008 des/sec 


.011 deg/sec 


The above eccuracies are required during payload operation. At 


tires of no payload operation, reduced accuracies are acceptable, In 


addition to the above requirements for stabilization, the satellite vehicle 


shall be capable of being maneuvered in yay. 


In response to a payload yaw 


programier voltage, the vehicle shall be positioned in yaw to 0.25 degrees 


per 1.67 millivolt of roll torque input with a stabilization time of approx- 


diately six minutes. 


Ce De-BSoost 


Prase 


Tne de-boost scauence for the satellite vehicle is controlled by 


signals from a recovery timer. 


Upon the programmed command, tne satellite 


vehicle shall pitch @own a neminal 120 degrees from the local horizontal, 


while orbitins in the "nose-fir 


~ 


v) 


t" attitude, and hold this attitude with 


restcet to the Local horizontal until the recovery vehicle has been ejected. 


Tne tine required to pitch down shall be ay 
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oroximately 62 seconds. After 
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recovery vehicle ejection,. “the satellite ioe shall return to normal 


onsorbit pitch attitude. Toleré ances for attitude referenced to the local 


borizontal and orbit plane weite in the pitch-down condition are given in 





Table 8. 4 
TABLE 8 
Pointing Accuracy, Pitch-Down Attitude 
Function Requirenent (3 sigma) Objective (3 sicma) 

Pitch Angle from Local Hori- 7<5° t 6.5° 

zontal (120 Ofmin = 5% + 1.5°) 

Yaw Ansle from Orbit Plane 2.0° Bios Bs ho 

Roll. Angle from Radius Vector 1.5° aie Woh 





In the event of a malfunction in the primary attitude control 
subsystem, a backup stabilization system (Lifeboat) shall be activated 
by a secure real-time ccmmand. This Lifeboat system shall be capable of 


performing ell de-boost sequences necessary for properly ejecting one re-entry | 


‘ 
vehicle fron the satellite vehicle. Upon initiation, the Lifeboat subsystem 
shall be capable of orienting the satellite vehicle from a tumbling mode of 
20 degrees per second about any axis and be capable of holding the de-boost 
orientation for a minimum of 30 scconds. Lifeboat attitude control is 
established by Lining up the vehicle roll axis with the local magnetic vector | 

| 

+ . Ps ; 
and keepins the roll rate belew - 2 desrees/second,. Lifeboat snall be carable 
of acceptadle performance on North to South passes, and the ability to perform | 


eccoptaoly on Eouth ta North passes is desirable but not presently recuired. 


13) 


Pointing sccurscy required for Lifeboat is plus or minus 10.5 de 


loc:l macrnetic vector referenced to the required 120 desree pitch down orilen- 
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| tion. The ability to i dumacueh cave auetiads control to the primary | 
| system subseauent to 1/8 operation, although not a recuirement, presently | 
| exists. | 
D. Drag Makeup Phase : ' 
| The vehicle shall have the capability to fire in poost or | 
de-boost by using one of a set of solid rocket motors. These rockets are 
| aveiabie in two sizes and have the following characteristics: 
Low Impulse High Impulse 
Vacuum Thrust 280 pounds 408 pounds 
Total Impulse - Vacuun 2050 pound-second 3075 pound-second 
: Nominal Delta Velocity/ 15 feet/second 24 feet/second 
Rocket 
E. Satellite Vehicle Mass Characteristics 
t 


‘ere provided in Table 9 for preliminary attitude control system design. 


The following estimates of satellite vehicle mass characteristics | 

TABLE 9 
Estimated Mass Proverties, Satellite Vehicle 

Center of Gravity 

Station (inches) 









Condition* 





Sepsration fron | 18051 
Stsze I Booster 









-0.17 18,793 
















Isnition Veisht | 18059 -9.17 18,793 18,759 368 


-0.65 









Lb 421 Lh, 387 367 





es « 
Burnout Weisht | 4582 















269.2 1.93 0.66 12,117 12,204 Loo 





Wt On-Orditex | 1177 
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.*° Solar Array deploycd end no Secondary Payload 
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°3.3.1.3.4 Power Supply Requirements 
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Tne electrical power and distribution subsystem for the satellite vehicle 


and pover conversion and regulating equipment to satisfy the requirements 
of vehicle ani payload operation. The direct current power source shall 
consist of a solar array operating in conjunction with batteries to have 
sufficient capacity to supply electrical energy for all vehicle and payload 
requirements from Liftoff, through ordital flight, and until separation of 
the second re-entry vehicle. Reauirements and characteristics of the sate- 


llite vehicle clectrical pover subsystem shall be as follows: 


A. Power Source - The power source, consisting of a solar array end 








an ecequate nusber of batteries, shall provide the electrical energy required 
to support vehicle and payload equipzent for the assigned mission operation. 
The power source shall. maintain its voltage between the limits of 22 and 29.5 
volts D.C. measured at the venicle bus. A capability to provide electrical 


> 


ssion durations of up to 20 dsys shall be ini 


R 
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energy for nerent in the design 


of the satellite vchicle but employment shell be contingent upon mission 
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requirements and the performance available during ascen ght. The number 
end type of batterics to be carried on eny particular flight shall be based 

on @ detailed electrical loads analysis for that mission. In satisfying 

the load requirement, the power source configuration shall consider the 


following Tuctors: 


1. Trree sisczra low capacity of the battery (a 99.87 percent 


2. pottery temrerature environtent and the consecuent effeet 
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3. Electrical pover profile characteristics including surge 
characteristics of pyrotechnic @evices and payload equipment 
kh. Activated stand time capabilities of the battery versus 
time from battery activation through nission completion. 
5. Solar array charge current profile based on inclination 
angle, launch date, and time. 
B. Payload Electrical Requirexents 
The satellite vehicle shall supply electrical power to the 
paylond as stated belov and in accordance with the Satellite Vehicle/ 
Paylo:.d Interface S epeieat ion (T3-9-006). Estimated maximum payload 
power requirenent is 800 watt hours per day with the following requirements: 
(19 day average) 
1. Unregulated DC with an average load of 15 amps continuous ’ 
with 38 amp peak not to exceed 3 seconds (auty cycle of 
20 minutes on and 70 minutes cff). 
2. 400 = .008 cycles at 115 + 2% volts AC with an average 
load on Phase C of 0.5 amps continuous and peaks of 0.75 
amps for periods not to exceed 500 ms (with a duty cycle 
f 20 minutes on ani 7O minutes off) and Phase A with an 
averase load of .l anps continuous. 
3. Unregulated voltage for pyrotechnic actuation with peak 
currents of 60 amperes and peak duration of 5 milliseconds 
while maintaining a bus voltase of 1 to 29.5 volts D.C. 


st the payload ryro connector. 
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Electroma: nosnetic Inverters mee Control 


The setellite 


payload to LYNSC 


vehicle shall be designed to comply with Tac 


%3-6-002 to the extent specified in 


parasraph 3.2.1.7. 


vehicle and payload ce 


Blectrical Wire 


Tne electrical wire harness 


Farnesses 





és shall provide suitable electrical 


&SS 


the distribution of electrical pover and signals ta satellite 


such es to minimiz 


pairs, shields, 


@ vacuun environment. 


from battery to us 


and 


Tre wiring 


components and major elements. hall be 


e noise and interference problems through use of twisted 
coames. The harnesses shall be suitaole for use in 


The maxinum voltage drop in any individual circuit 


inz component (or payload interface) and return, attri- 


buteble to the harness, including connectors, shell not exceed 0.5 volts 


D. Cc. 


this ca 


and does not involve common wiring resistance of two or more 


aro 


Volta 


or 


n be snown to be consists 


drops in primary lead 


Ss of up to 1 volt are permissible where 
with voltage requirements at the conponent 


components 


leading to an interference provlen. 


of the 
may be gro 


Fusistors 


ower 


shall be provided in all pyrotechnic circuits to protect 


source a distribution networrs fron stort circuits that 


Power and pyrovecnnic har 


routed tosether but shall be separated (as an objective) 
insvruncntavion, cenumonds, and teat plucs. 
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External/internel Power Transfer Switch 
An external/internel pover transfer switeh shall be used before 


Liftor f to transfer frem the AGE 


operational power supply. 


shall be made so as to have no deleterious effect on the 


power supply to the satellite vehicle 


components or subsystcns operation. 


F. Ground ding, Bonding, 


Grounding, bonding, end shielding 


ponents shall be accomplished in accordance 


G. 


and 


Snieldin=s 





The transition fron external 


to internal power 


satellite vehicle 


of electrical subsystem con- 


with LMSC 475598 (Agena). 


The Satellite vehicle shall provide electrical connectors at 


the forward interface for the payload and at the aft interface for the 





Separate interface connectors shall be provided (if 


possitle) for each of the following functional categories: 

1. Fyrotechnics 

2. Electrical Power 

3. Commands 

4, Telemetry Instrumentation 

5. Test 
3.3.1. ce 5 Seructural Pesinn Provisions 

tne desisn of the satellite vehicle shall provide rounting provisions 

for all subsystes equipsent in a mnnner that effords compatible equirsent 
envircnncnts, mass property compatibility, and structural integrity over the 
full rense of mission conditions. Pesign vrovisiens shall con er but net 
be Limited to the Pollevins items: 


oe 
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A. Equipment accessibility 
B. Aerodynamic heating protection 
C. Ascent venting requirements 
D. Pyrotechnics provisions and environments 
E. Orbital environments and preservation of thermal surface 
radiation characteristics 
F, Attachment and separation provisions 
D. Dynamic environments and physical clearances 
3.3.1.3.6 Propulsion Reguirements 

The satellite vehicle shall contain a propulsion system to provide 
thrust for second stage boost during ascent into orbit. The propulsion 
system shall consist of a rocket engine and components required to develop 
a nominal vacuum thrust of 16,000 lbs. The engine shall be designed for a 
nominal thrust duration of 245 seconds. The rocket engine thrust chamber 
shall be mounted on a gimbal ring and shall provide partial satellite vehicle 
attitude control during engine opsrations by means of yaw and pitch thrust 
chamber movement. Propellant tanks shall be provided to contain a nominal 
propellant load of 13,520 lbs. Propcllants shall consist of two types. The 
first type consists of unsymmetrical dimethylhydrazine (UDMH) fuel and in- 
hibited red fuming nitric acid (IRFNA) oxydyzer. The second type consists 
of unsyrmetrical dimethylhydrazine mixed with silicon oil (UDMH/Si0) fuel 
and high density acid (HDA) oxidyzer. 

For thei scien, @ single propulsive interval is normally required 
for the satellite vehicle, ani restart of the rocket engine shall not be 
required. The engine shutdown impulse shall not exceed + 600 1lb-seconds. 
The Satellite Vehicle Contractor shall perform e performance error 


analysis for the purpose of defining the necessary propellant contingency 
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bes eee to accommodate guidance and performance tolerances contributing to 
degradation. A propellant contingency shall be reserved in the satellite 
vehicle to cover the root-sum-squared effect of minus 3 sigma dispersions. If 
the Stage I booster is weiiesea essentially to propellant depletion, the con- 
tingency carried in the satellite vehicle shall provide fer RSS dispersions in 
flight from liftoff through orbit injection. However, if flight data should 
indicate that predicted dispersions are significantly conservative, the pro- 
pellant contingency will be recalculated as required with prior approval of 
the Program Directorate. Performance margin and propellant contingency 
shall be verified prior to cach Frenicie launch. AGP roca launch 
shall not be conducted under conditions that yield negative performance 
margin, or a propellant contingency corresponding to less than a 90 percent 


probability of achieving the desired orbit, unless directed to the contrary by 


the QP erosren Directorate. 


ae 521535 7 Guidance ance Retuiresents - Lscent 

The satellite vehicle shall contain the missile-borne equipment (MSGS) 
for steering of both the Stage I booster and the Satellite Vehicle during 
ascent flight. The MEGS shall include a radar transponder to aid ground 
/ tracking, a command receiver, and circuitry for utilizing the RF commamis to 
control subsystem. Command signals shell be provided from the satellite 


vehicle across the interface to the Stssc I booster in accordance with pro- 


visions of SLY-2i/hgen2 Electrica] Interface Control Specification LMSC 


» LAN/223 end the Electrics? Interfaces Pravine 1350759. 


The function of ths racio guidenc: system shall be to increase injection 
accuracy by providing real-time sequenced events and real-time steering 


corrections to the SLY-2: and Azen. vehicles during their boost phases. 
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teering corrections, implemented by the radio guidance system shall be in 
the nature of vernier corrections, and if none are received, the vehicle 
eae atta end attitude control subsystem shall continue to function in a 
pre-programned mode. Similarly, the sequenced events for separation of 
Stage I from the satellite vehicle and start of the satellite vehicle 
standard timer shall be actuated by programmed stored commands if they are 
not commanded by radio guidance. It is not necessary that Thorad MECO and 
Agena velocity Hoves enable commands be backed-up by a progremned command 
(since engine shut-downs will occur upon propellant depletion). 


Accuracy requirements for ascent flight are given in Section 3.3.1.3.3. 


3.3.1.3.8 Flight Termination Subsystem - Ascent 
The satellite vehicle flight termination subsystem shall be capable 


of destructing the satellite vehicle in-flight upon comand while attached 

to the Stage booster, or automatically in the event of an inadvertent pre- 
mature separation from Stage I during ascent. UHF command destruct receivers 
shall be carried in the Stage I booster. The satellite vehicle shall provide 
the capability for carrying two redundant sets of destruct signals across 

the interface from Stege I, Additionally, the satellite vehicle shall provide 
a destruct pyrotechnic charge, the power to activate the charge upon receipt 
of a destruct signal, the activating destruct switch for inadvertent separ 
ation, and all] necessary disarming circuitry to safe the satellite vehicle 
prior to launch and subscauent to Stase I boost. The destruct charge 
ruptures propollant tank bulkhead, allowing mixture of fuel end oxidyzer, 


Gestroying satellite. 
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Tne Agena flight termination subsystem shall be equipped to meet 


Rie Hatmsmue comand. cecteuck: Scausrescnescor -SaMinC we-specitied in 
Air Force Western Test Range Manual 127-1. Command Destruct 


signal provisions shal]. be in accordance with the Interface Control 


ct 


Specification between SLY-2u/Acena (LMSC 1417293) and the Electrical 
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Interface Dra 


3.3.2 Fuyload 
3.3.2.1 Payload Gonsral Design Requirement 


General Tescrintion 











Tne payload section comprises a cone-cylinder structure housings the 
camera equipment, satellite recovery vehicles, and the necessary payload 
control equiprent and electrical cabling. The payload section shall mate 
to the forward bulkhead of the satellite vehicle (station 27) as shown 
in Fissure 1. otal Payload weisht shall be less than 1810 pounds. Tne 
primary cemera equipment shall consist of tuo hi-acuity panoramic carneras 
mounted in a 30 degree convergent stereoscopic configuration. Simultaneous 


operation of both caucras provides sterecscopic photography. During camera 


operation, the lens assembly rotates (through 360 degrees) about its vacuum 

nodal point to perform the pan function. As the exposure slit in the sean 
| 

head traverses the main filu frame, horizon-sighting cameras, one located 

on caen nd of the covora file rach, shall record a vehicles altivude rem. 

erence photogrern on the Tilm between paneraniec franes. Tims reference data 

and icentifying infermation shall be recorded on the edze of the pan france. 


Lens rotetion and filu transrort snell be powered frou the camera electric 
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i mized in the area be 


cameras 


of 


end. the imase motion coupensation (IMC 


Sess te selectable by commanding the 


+ 


velocit ant (V/h) condition. The 


y/nei 


operation between the altitudes of & 


Film tension is provided on each 


@rive motors in the 


supply and take-up cassettes 


shall be routed through the "B" satellite Hecoveny vehicle 
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) vrogrammer volt shall be directly 


to match the 


er 
tare? J 


IMC program 


camera system shall be capable of 


and 200 nom. with performance 


tuecn €) and 120 nom. 


Side of the panoranie cameras 
Film from both pan 


(SRV), 


whose take-up spools are locked to prevent rotation during the "A" mission, 
to the "A" SRY. Upon coswand, the film entering the "A" SRV shall be cut, 
the spools in the "B" SRV unlocked, and take-up initiated for the "B" mission. 


& Dual Improved Stellar Index Cam 


to the "B' SRV to provide terrain and 


"SB" wissions. 


aa £ 


“co = Aro rTk 


Prosra or camera on-orf 


loaded bits in ea Digital Storage Register (DSR) @ 


from the orbital programmer. Program 


mouo mods selection, and V/h compe 


time commands. 


At the conclusion of the "A" piss 


cperation shall be provided 


nsation shall be provided through real- 


era (DISIC) shall be installed adjacent 


stellar photography for "A" and 


as in-flisht 


5 


nd executed by stored comma 


selection, camera selection, stereo or 


ion, the "A" SRV shall be de-boosted 


mothe desircd recovery oroit. Initiation of the "B" mission shsll not be 
contingent upon prior separation of the "A" SRV. Tne fairing between the 
"AT and "S" SRV's shal) te retaincd on tne Satellite Vehicle until jettisoned 
by a cizn Ll in the deboost scquence for the second SRY. The satellite recover 
5 l 
vehicle (SRY) shall be a modificd Mark 5A recovery subsystem described in 
I 
Section 3.343. l 
I 
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perospace Ground Equipment (AGE) 





The canera equipment and satellite recovery veliicles shall be vrovided 
as Goverment Furnished Equipment (GFE) to the Payload Contractor for inte- 


a 


gration into the missicn confi: 


joe 


urat 


o 


on. Tne flight Payload shall be accept 


ance tested at the Payload Contractor's facility prior to shipping to the 


launch base in a flisht-ready condition (P/L factory-launch). 


ct 
" 


At the launch site, the Paylosd shall be inspected to ensure that no 


? 


damasze has been sustained as a result of shipment. Insvection shall nov 
require disasseroly. Functional and compatibility tests shall be performed 
between the Payload and the Sstellite Vehicle during the Payload mating 
operation. 

Mechanical and electrical AGE shall be provided at the Contractor's 
facilities end at the launch base to implement the factory-to-lewnch 
concept. Ground handling equipment, slings and fixtures shall be compatible 
with payload hardware to ensure that Garage to the Faylead and its equipment 
is not incurred as a result of handling or shipping. 


Facilities 





The Payload Contractor shall identify all facilities requirements 


necessary to support the Pactery-to-launch sequence for the payload. 
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accordance with the payload test plan 


et 
le) 
ct 
se 
> 
Y 
to} 
Ci 
re 
¢ 
uo 
ve 
i) 
t- 
ao 
@ 
ww 
-t 
rae) 
ty 
ck 
ry 
tnt 
ny 
22) 
14) 
fis 
w 
& 
Zz 
HH 
Ls 
on 
a 
5 
fu 
‘ 
pe) 
i?) 
bo 
j~ 
}? 
ct 
1-7 
an 
“ 
n 
is 
joa) 
ra) 
re 


FOP SEGREFIC SPEC. NO. T3-0-012 
X ww) 
Page: 96 of 143 pages 


Payload Structurgl Envelone Requirements 
ee ee a re at oe hi Re 


of the payload section of the Satellite Vehicle. Figure 11 presents tre 


Paylosd equipment shall be contained within tre structural envelope | 
| 


gencral arrangement of primary vayload equipment and major dimensions. The 
naximun diamcter of the Payload shall not exceed the outside diamncter of 
the Satellite Vehicle at the mechanical interface station. Installation of 
paylozd equipment external to the payload structural envelope with conse~ 
quent addition of acrodynamic fairings is to be avoided. The necessity 
for such installations shol). be substantiated and accompanied by detailed 
anslysis of the effect of aerodynamic heating and loads upon the payload 
structure and upon the equirnent involved. 

Communications and Control Requirements 


All real-time and stored commands required for payload operations 


fron lifto?t? through separation of the SRV¥'s in the deboost phase shall be 


provided by the Satellite Vehicle ecrmand subsystein. The Satellite Vehicle 





dhe Feyload shall be capable of programmed cperation for any portion 


hall elso provide the telemetry link for payload instrumentation data prior 
to leunch, and from liftoff through separation of SRV's. The satellite 
re-entry vehicles shall each contain beacon and telemetry subsystem for 
operetion curing the re-entry/recovery phases es described in Section 3.3.3. 
ayload Comignds | 
ae | 
| 


of the ground track on any orvit during the active scission life. Fre- 
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Sraphie equipreny functions to actual. orbital 
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and ground track conditions during the mission. Cemnend functions shall 
provide adequate flexibility to accommodate the combined effects of ascent 
flight dispersions (1 sigma) and variations in orbital parameters due to 
atmospheric drag and carth cblateness. Payload real-time conmand shall 

be accompained by a functional telexetry verification (where possible) in 
real-time. Real-time and stored command requirements for the payload shall 
be defined in detail in the Satellite Vehicle/Payload Electrical Interface 


r 


Specification (LMSC T3-9-005). 


° 


Instrumentation and Telemetry 











Provisions shall be made to incorporate instrunentation in the Payload 
to provide timely and accurate data for pre-launch, launch, orbital, and 
recovery separation phases of operation. Telemetered data shall provide 


information adequate for determining equipszent mode status and state-of~- 


« 


health, and shall constitute a bas Cecisions and 


je 
a 


for real-time command 
malfunction diacsnosis. 

The telemetry links for payload data shall be provided by the Satellive 
Vehicle by means of the Ure transmitters located on the vehicle side of the 
interface. The Satellite Vehicle shall also provide a tape recorder to 
accozmmodate storage of payload data with subsequent playback over SCF 
ground stations. Payload instrumentation signels shall be suitably con- 
ditioncd for compatibility with telesctry equipment in the Satellite Vehicle. 
Requirescnts for payload telenetry shall be ecfined in detail 


llite Venicle/Paylead Electrioal Interface Sr 
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Equipment Fnvironmental Reauirenents 











The J3 System shall ordit the earth in a vacuum enviroment and under 
conditions of solar radiation varying fron direct sunlight to eartk shadow. 

The Payload Integrating Structure shall provide the necessary mountings 
for payload equipsent. Mounting provisions shall be capable of achieving 


the high desree of alignsent accuracy required for camera optics and film 


transport, and for maintaining elignnents under concitions of booster- 





induced environments during escent and throughout the subsequent orbital 
phase. The payload section shall provide on-orbit environmental control 


4 


as required for the operation and survival of the photosraphic equipment. 


a re ee wet = ene. 


Tnese shall be as follows: 

A. The cameras and film tracks shall be provided with a Light-proof 
environment, free of all light leakage that could produce objectionable 
‘film fogging. 

: ~&. A pressure environzent shall be provided to suppress coronas 


t 
idischarge. The pressure makeup unit (FU) shall be capable of maintaining 


pressures of 20 X 107? mm of Hg. or higher, as selected, in the payload 


oo 


cylindrical sections during camera operation. 


C. Detachable ccors shall ve provided in the payload structure for 
{ 


{ 

epuEtee viewing ports. These doors shall provide protection to optical 
{ : ‘ ‘ : ne eee ' 
equipment Curing ascent and skall be ejected prior to orbit injection of 
+ 

i 


the Satellite Vehicle, The structure shall also provide boots or other 


Similar cevices to sea 


t 
\ ne _ , ; 
Structure sholl be used for passive temperature control. An eptisarn 
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“4 
absorptivity shall be proviced by surface coatings and mosaic patterns to 
maintain an average ecapeantone of 70 £ 30 degrees Fahrenheit inside the 
cylindrical section of the payload. 

Fower Supply Requirements 

The Satellite Vehicle shall supply the electrical power required for 
operation of the payload equipment. Electrical energy shall be made avail- 
able for the duration of active mission time at a rate compatible with the 
payload electrical duty cycle. Payload electrical pover requirements shall 
be specified in detail in the Satellite Vehicle/Payload Electrical Interface 
Specification, LSC T3-9-005. Tne payload section shall provide power 
distribution networks for all payload equipment forward of the Satellite 
Vehicle/Payload interface (Station 2:7). This shall include all junction 


boxes, cables and connectors necessary for the control and monitoring of 
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payload equipment. 


Payload structural design shall afford a light-tight environment with 

{ provisions for achieving and maintaining a high degree of alignment accuracy 
{ 

for the p:unoramic cameras and film tracks. Design of the payload structure 


Struct urel Design Reauirements 
shall be eccmpatiole with the nuyload equinment environmental requirements 
t 





Tne follcvinz is a 


generalized description of the equipment located in 
the J3 Puylead ceetion. For detailed description of this equipment refer to 
the explicable parazraphs of "J-3 Payload Section-Corona J Program" (RO-33-001 


or RO-J3-C22), 
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A. Panoramic Camera 
The panoramic cameras shall be capable of generating stereoscopic 

or monoscopic photographs of the ground at vehicle altitudes between 80 
and 200 n.m. Film width shall be 70 millimeters. The cameras shall have a 
sustained operational capability of 20 minutes operation per single orbit. 
The panoramic scan angle shall be 70 degrees with image motion compensation 
provided during scan exposure. Data required to identify mission reference 
time and camera serial number shall be recorded during exposure of panoramic 
frames. Start of pass shall be recorded at the beginning of each instrument 
startup. Corona marking shall be limited to the first five consecutive 
frames from the start of pass mark of each instrument startup. 

B. Performance 

The panoramic camera lens shall be a Petzval with an aperture of 

f/3.5 and a focal length of 24 inches. The lens shall be focused for orbital 
vacuvir conditions. Each panoramic camera shall demonstrate a minimum 
dynaiiic resolution of 110 lines per millimeter using a USAF standard (2.1) 
test target and 100 percent match of image motion compensation. 

Inace Motion Compensation 

Fach panoramic camera shall incorporate an Image Motion Compensation 
(IMC) mechanism to provide relative velocity correction during the scan 
exposure. The IMC shall be accomplished by a cam that nods the instrument 
at a velocity proportional to the camcra cycle rate. The range of IMC 
adjucstuent shill accormodate camera operation at orbital altitudes from 80 


to 200 nautical miles with orbit eccentricities ranging from zero to 0.033. 
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The camera cycle period shall be adjustable by comand in flight and shall 


be repeatable to 1 percent. 
,scan Drive 
The scanning drive mechanism shall drive the lens cell over the 70 
degree panoramic scan angle. Velocity of scan shall be controlled to 
preduce no objectionable banding in ground scenes, Installation of the 
canoras shall provide counter-rotation of moving components during operation 
of both cameras. To eliminate light leckage through the optical train 
during extended periods when photographic operations are not required, 
| provisions shall be made to orient both of the lens cells in a "homed" 
position such that lens elements are not exposed to the ambient light 
sources. 
Camera Data Readout 
A Silicon light pulser data head shall be used for each 70 mm pano- 
‘ragic camera to record system tine. The camera serial number and 200 pps 


y 


shall. also be recorded on each frame and shall not interfere 


ct 
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tining tract 


re 


with panoranic or horizon optics photography. 


Horizon Cameras 








Two 55 millimeter focal length, £/6.3 horizon caneras shall be incorporated ; 
grel part of each panora:ie camera. Tne horizon cameras snall be 


g% the earth horizons to the port and starboard sides 


of the Satcllite Vohicle from orbital altitudes. 
C.. Dicital Recordins Cleck Generator (DRCG) 
ane Digital clock shall be capable of storing time unembisuousl 


: an ay > 
for a pericd of 6.2 days. Upon receipt of en interrogate command, the clock 
shall provics: the signals required for auxiliary recording of the biner 
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Tne subsystem shall consist of one DISIC camera with two take-up 


“ 


sette, exit housing, film chutes, baffles and 


2200 feet of terrain film an? 2200 teet of stellar film. The DISIC sub- 


system shall have the capability of independent prosrarmed operation or 


concurrent operation with the panoramic system. Exposed film shall 


ov 


be 


transported to cassettes within the recovery systems via a film path in- 


Gepentent from the panoramic film path. 


contain back 


the panoramic system from 4 DISIC subsystem pover failure. LMSC s 


fhe A" and "B" film paths shall 


-up film cutters. The DISIC system shall be fused to protect 


hall 


furnish a Control Sequence Box to pee tas control of the DISIC subsystem, 


LMSC shail provide a Cut & Splice mechanism (TUNA) to accomplish the 


transfer of the take-up operation from the "A" to the "B" DISIC take-up 


casse 


mounted 


CLES. 


Both the DISic and panoramic camera take-up cassettes shall be 


within the Sateilite Recovery Vehicles. The "B" mission 


spools, 


instslled in the "B" SRV, shall be held to a fixed position until pro- 


grammed 


303.3 Satellite Recovery Vehicle 


3.3.3.1 


to initiate take-up. 


ony General Tesien Recutrements 





336 3elek General Deserint 


The 


Vehicles mounted in tandem on the rayload structure as 


imary Punction of the SRV shall be the return of payload material fron 


basic recovery subsysicz consists of two Mark 5A Satellite Recovery 


This siall be aeconzlished by sesaration of the SRY fron 
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bown on Figure 11. 
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the satellite 
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vehicle, deboost fron orbit, re-entry and subsequent parachute deployment 
and ablative heat shield separation. Recovery shall be effected by locating 
the descending capsule by geane of recovery aids, and accomplishing aerial 
pickup by specially equipped aircraft. As a backup in the Sith air re- 
covery is not successful, the capsule shall float and be acquired by a 
surface force. 

The basic SRV shall be provided as government furnished equipment 
(GFE) to the Payload Contractor for installation of the take-up cassettes 
and parachutes. Attachment and separation provision, including command 
signals and instrumentation, shall be provided by the Payload Contractor. 
Figure 12 illustrates the general arrangement and primary components of 


the basic SRV. 


3.3.3.1.2 Aerospace Ground Equipment (AGE) 


SA a a a rs a ee ec a ek 


Existing AGE will be used to extent possible. 
3.3.3.1.3 Facilities 


No special facilities other than clean rooms are expected to be required 


aera nee - 


for the SRV. Any requirements of this type, uniquely related to Program 


we... be identified and substantiated. 
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All conmnands to initiate SRV operation shall be provided from the 
Satellite Vehicle. After seraration from the Payload, the sequence of 
spin, Piring. the deboost rocket, despin, and ejection of the thrust cone, 


shall be controlled by a timer installed in the SRV. After the re-entry 


' phase, Ceployvent of the parachutes shall be initiated by circuitry contained 
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within the SPY. The SRY shall provide a 3 channel FU/FH telenetry systen 
for Pupp Ey Ine key event and environmental data. A Cecntinucus Wave trans- 
ttioe shall be provided as a beacon to assist in acquiring the capsule 


Quring recovery. 


3.3.3.2.2 Equivnent Environmzenteal Reoulrements 





The Payload Contractor shall provide sealing 


capsule and other devices as necessary to protect the excosed film during 


ons 


ty 


trieval overations. Environmental reguirements are 


the re-entry andr 


oO 


specified in L“SC T3-6-002. 


3.3.3.2.3 Attitude Control Reoulirerments 

During the separation sequence, the Satellite Vehicle shall provide 

the initial orientation of 120 degrees from the local horizontal. Subdse- 
quently, the SHY attitude shall be maintained during the retrorocket firing 

y splu stabilization. A spin rate shall be imparted to the SRV at a nominal 
time of 2.3 seconds after the sevaration command. After a time interval to 
accommodate retro-recket firing, the SRV shsll be despun. During the balance 
of the re-entry phase, SRV attitude shall be maintained within acceptable 
structural Linits by the eerodynenic damping characteristics inherent in 


the SRV desi 





2 ot 


During on-orbit oncration, powcr to operate the film take-up cassette 


shall te provided by the Satellite Vehicle. The Satellite Vehicle shal). 
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operation of SRV timers, telemetry, beacon, and pyrotechnic devices shall 


; be powered by batteries contained in the SRV. Electrical harnessing shall 


be provided either by the Payload Contractor or the SRV contractor to 


interconnect payload equipments located in the SRV. 


3.3.3.2.5 St ructural Desizn Re ou Tene 


Components in the capsule and on the thrust cone shall be packaged 


as necessary to provide space and access for payload components. 


The capsule modifications shall not alter its capability to float 


for at least 55 hours in the event that air-retrieval is not accomplished. 


Tne sinkport supplied with the capsule shall scuttle the cansule after 


55 hours. Flotation shall not exceed 85 hours maximum. The capsule shall 


be capable of sustaining water impact while suspended on the parachute 


under conditions of a sea state of 3 with 18 knot surface winds. After 


water Impact, the capsule shall float and shall not capsize in sea states 


of 3 or less, as defined by the U.S. Navy Hydrographic Office. 


Tne parachute recovery subsystem shall be capable of effecting the 


necessary deccleration and stabilization of the recovery capsule during 


descent through the atmosphere. The suspended weight shall not exceed 230 


lbs., excluding the parachutes. The desired rate of descent at 10,000 ft 


above moan seal level shell be 1 


Q 


) 
(> 


atiospheric conditions. The rain 


n 


") 


ecrial recovery, with 120 to 230 lbs susvended weig 
recovery altituce shall be 15,009 ft, and riaxinum 


135 Knots indicated eir speed, 


arachute canopy 


35 than 29.5 fect per second under standard 


or 


ry 


Shall be designed 
nt. Maxinus aerial 


aircraft speed shall be 
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3.3.3.2.6 Propulsion Requirements Fee a Gel APS ORE 


-Re-entry vehicle weight shall be a maximum of 400 los. The retro- 








| 

\ 

i 

| rocket shall provide a total impulse of 10,500 lb seconds + 3 percent. 
Pe The retrorecket motor and all SRV pyrotechnic devices shall be compatible 
| 

; with the following requirements as related to Progren fill 

i 

| Ae Pyrotechnic Fandling and Stora Se 

i polio 

| aunch Site and Range Safety Regulations 

! Contractor Plant Safety Regulations 

$ 

{ 

| B. Service Life 

| Installation to activation time 

pore -3.2.7 Instrumentation 

| 


Tne Satellite Recovery Vehicle and payload components installed in the 


SRV shall incorporate adequate instrumentation to provide status and dia- 


| gnostic data during orbitel, separation, and re-entry poases of flight. During 


~~ 


| the orbital and separation phases, SRV-mounted payload components shall be 


‘monitored by means of the Satellite Vehicle telemetry link. During the deboost, 


are and recovery phases, status data and key events shall be transmitted 





via telemetry. Interface data requirements, on-orbit and during separation, 


shall be coordinated with all affected contractors. 








i 

{ A flashing light, a VHF Beacon, and a Telexetry Transmitter on the SRV 

e 

| 

wili be uscd for tracking during the recovery phase. The flashing light shall 
t 

have an output cr 10 lumen seconds per flash with e minimum flasb rate of 


60 per minute. Minimun operating tine after weter impact shall be 10 hours. 


ate 


marys 
Ce 
Q 
Ey 


minimum life of the beacon and batteries shall also be a minimun of 10 
hours after water imvact. In the event of failure of one (1) Recovery 


Battery, the ren.ining battery shall provide operation for a minimun of 5 hours. 
#: 
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. Wininun of 20 minutes after separation of the SRV fron the Payload but 

with a hO minute desisn goal. 

Subsequent to recovery, simple and convenient means to turn off retrieval 
aids shall be provided. 
3.3.4 Launch Vehicle Functional Subsystem 

The launch vehicle functional subsystem consists of a first stage 
booster vehicle, the satellite vehicle functioning in an ascent mode as the 
second stage booster, and the radio comand guidance equipment for tracking 
and steering the booster vehicles into the desired orbit. The Stege I booster 
and ascent guidance are discussed individually under Sections 3.3.4 and 363005 


respectively. Operation of the satellite vehicle in the ascent mode was 
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discussed in Section 3.3.1. 


3.3.4.1 Budgeted Performance and Desicn Reguirements 


3.3.b.1.1 Launch Vehicle Weisht Budset 


She nominal weights for the SLY-2H Thored 


ten 

















Weight (1bs) 


booster shall be as follows: 





tang 7 

Weisht Fupty 71,79 
Propellants LG h3h 
Pressurization Gas. 6&6 
Solid Motor Boosters (3) 29,589 

Stee 7 Veisht eat Liftoff 184 ,505 
Less Expendables 50,947 

Weisht at Soe Motor 133,559 
Less } k2 , 331 
Less § 4 ,€03 

Weieht at eran Sevaration (102 sec) 86,825 
Less Expendable T(,ell 

9,21: 
163 

9,051 
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3.304.262 Launch Vehicle Reliability Budget Reauirements 
The reliability design objective for the launch vehicle is outside 
the scope of this specification. However, for the purpose of reliability 
apportionment, a figure of 0.07 is to he utilized. Tne SLV-2H consists 
of the following Panettonal subsystems and components: 

A. Structure 

B. Propulsion Group 

C. Guidance and Control Greun 

D. Destruct and Range Tracking Equipment 

BE. Separation Provisions 

F. Electrical Subsystem 

G. Instruments and Telemetry 
ALL changes to pantie government furnished equipment shall consider 
the effect on demonstrated flight reliability as related to reliability 
goals for procrenfill Redesign of existing equipment snall consider 
reliability inyvrovements through component selection and redundancy. Tne 
contractor shall collect and provide failure-rate data for the purpose of 
establishing reliability performance estimates for end-item flight hardware 


nd aerospace ground equine 


is 


3.3.4.2 Launch Vehicle Coneral Design Requirenents 











3.30462.) Launch Veniale Descriztics 





The launch vehicle shall perfoi the following functions during the 


eseent phase of ero: 55200. 
A. Provide thrust required to boost the satellite vehicle and payload 
from the launch raé to a sub-orbital velocity compatible with the mission 


profile and boostcr vehicle p erformance capebilitics. 
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configuration to the desired flight azimuth, maintain heading within 
range safety boundaries, and execute yaw maneuvers when required to achieve 
the azimuth necessary for particular orbits. 

C. Maintain attitude control and respond to guidance steering 
commands so that the sub-orbital burnout condition is achieved within 
specified tolerances. Guidance commands shall be transmitted to the Stage I 
booster from a receiver located in the satellite vehicle. 

D. Provide tracking signals during ascent for range safety impact 
calculations and be capable of receiving flight termination commands and 
destructing the booster when commanded. Destruct signals shall be forwarded 
to the satellite vehicle from the receivers located on the Stage I boos ster. 

E. Separate from the satellite vehicle at the reauired sub-orbital 
flight condition by means of a retrovelocity maneuver without inducing 
rotational torques in the satellite vehicle. 

F. Provide telemetry data concerning booster vehicle equipment 


status, environrents, and occurrence of key events. 


Thrust Augmented Thorad is a vertically launched, liquid- 
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ooster powered by a main gimoalled rocket engine and three 


thrust augmentation solid propellant recket motors. 


tch and yaw control 


is provided by simballing the main engine in the pitch and yaw 


planes 


control prior to natu engine cutoff? (ECO). Ligui 


of RJ-1 for fuel and Liquid oxygen. 
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The booster configuration is illustrated in Figure 1 and consists 
of five structural sections. From forward to aft, the sections are des- 


ignated: transition section, fuel tank, center body section, oxidizer 
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tank, and engine/accessories scetion. Tne solid propellant motors are attached 


externally to the sides of the booster structure ad are jettisoned as 

early in the flight as range safety permits efter their burnout has occurred 
some 40 seconds after liftoff. At the time of booster separation from 

the satellite vehicle, a retrovelocity is imparted to the booster by solid 
rockets attached to the Stage I/satellite vehicle adapter. The adapter 
rernains attached to the Stage I booster throughout separation and carries 
the satellite vehicle range safety destruct charge. 

Booster attitude and stability are controlled by an autopilot flight 
controller which is activated at liftoff. Programmed maneuvers shall be 
implenented by a punched tape programmer/timer to actuate various portions 
of the control circuits. ubsequent to completing programmed orientation 
maneuvers, the guidance relay is locked-in and the booster responds to 
guidance command steering adjustments provided to the flight controller 
from the receiver located in the satellite vehicle. Booster main engine 


cuter? and satellite vehicle sevaration are comaanded by radio guidance. 


3) 


All ascent guidance functions are backed-up by a nominal flight program 
of stored commands in the event of radio guidance failure, with the exception 


that MECO will cecur throush propellant depletion, 


3.3.4.2.2 ferosprce Ground Fouinment (AGE) 


Tre Launch Vehicle Contractor shall 
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checkout veniele equipucns, venicle suosystems, and the complete booster 
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for proper operation within allowed tolerances and for flight readiness. 
Existing AGE will be used to the maximum extent practicable. 

A booster systems test shall be conducted at the contractor's plant 
prior to acceptance of the booster by the procuring egency. The purpose 
of tnis test shall be to verify tnat all booster subsystems operate indi- 
vidually and concurrently within specification limits, end that the booster 
beins offered for acceptance is flight ready. During the combined sud- 


+ 


system testing, functional test siculators may be used to represent 


ie 

i 

\ 

1 

( 

| 

| 

i 
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' 

i 

hardware provided by another contrector across a mechanical or electrical 

{ a 
interface. However, all simulators shall exhibit proper characteristics 
of loading and dynemic response as def d by the respective contractorx's 

| and per interface specification. 

At the launch site, the booster shall be inspected to ensure that no 

damaze has been sustained as a result of shipment. Prior to erecting the 


booster on the launch stand, functional tests shall be performed for these 


items of equipiient requiring confidence testing at limited tire intervals, 


to maximize the time that the booster may be held on stand prior to re- 
cycling. After installation on the launch stand, the booster shall be 
checked-out for conpetibility with launch AGE and subsequently with the 


tiated satellite vehicle and radio guidance subsysten 


oO « 


Solid recket boost augmentation motors shall be attached before the 
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tellite vehicle has been rated to the Stage I booster for launches from 


SLO-3. At the backup launch pid, SLC-1F, solid rockst boost motor 
| 


ne satellite vehicle has been mated 


to the booster 


Pe rare 


en mee ee 


on ee enema meee eS GS EE EE SS EG NR OE Ce RG et ot SNR Ne IN ra A ERE * 






30-012 


e 


Mechanical and electrical AGE snall be provided to implement the 
above stated concept. Ground handling wnedlers:, slings, and fixtures 
shall be conmpatio le with booster and augnentation motor hardvare to 
ensure that damage is not incurred as a result of handling. Launch 
vehicle AGE shall be identified and functionally described by the Launch 
Vebicle Contractor. AGE shall provide for but not be limited to the 
following functions: 

&. Transportetion and Eandling 

B. Servicing 

C. Functional Test Sinulations 

D. Weight and Balance 

E. Checkout testing 

F. Loading of Expendebles 

G. Ground Electrical Power 

H. Ground Enviromental Control 
I. Launch Control 


Mexinun utilization shall be made of existing AGS equirment. 


3.3-4.2.3 Facilities 


Tne launch Vehicle Contractor shell identify all facilities requirements 


EOQnnel te harcware 
S$ ene=1Lver Con Ure le 


hs 


necessary to support a factory-to-launch sequence for h 
Facility reauiraients shall be in acecrdance with th bocster test plan and 


Shall make use of existing facilities. All facility reauirements that are 


uniquely related to aie rani shell be identified and substantiated. 
Facility reaguircaerts shall consider, but not be limited to the following: 
A. Assembly Eullding 
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3.30h.3. Guidance and Control Requirements _ 

.Frow liftoff, the booster shall be controlied by an autopilot flight 
canttoviee, The flight controller shall maintsin booster stability and 
shall direct the booster to the end of propulsion point as programmed for 
the flight. Radio guidance steering as vernier peeectiaa shell be enabled 
by the flight controller and shall be terminated for booster steering by 
the ground guidance eaquipnent just prior to MECO. 

With radio guidance, an accuracy of one percent of the computed radio 
guidance steering commands shall be achieved. If radio guidance is lost, 
the booster flight controller shall suide the booster to the burn-out con- 
dition within the operational tolerances of the equipment... These are: 
+5 degrees in flight path angle, 9.6 nautical miles in position, and 
450 £t per second in velocity. 

Programmed maneuvers and events for the Stage I booster ere represented 


es follows for nominal flight conditions 


Event ‘Tire from Liftoff (sec) 


Liftoff : 0 
Start roll to launch azinuth 2 
Start pitch rate ; 11.0+ 
Stop roll rate 11.07 
Pitch rate step 28 
Solid motor burnout 37 
Pitch rate ster 83 
Drop Solid Motor Cases, Enable Radio Guidance 102 
Pitch rate step 104 
Start "Dos les" yaw rate (if reauired) 104 
~opD yaw rate, Stert roll rate 120 
Stop roll rate, Start Radio Guidance 12h 
Enable Main Enzine Cutoff (C0) 200 
End Radio Guidance Steerinz 216 
Main Enzine Cutoff (Radio Command or Depletion) 220 
Vernier Engine Cutoff, Stop pitch rate 229 
Separate fron Gateliite Vehicle (Radio Ccmuand) 243.5 
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Guidance commands shal) be transmitted between the Stage I booster 
and satellite vehicle eieeuek a single interface connector carrying command 
signals only. Detail fequieenenes shall be specified in the SLV-2H/Agena 

Lectrical Interface Specification. 

3.3.4.3.2 Propulsion Reauirenents 

The propulsion subsystem of the SLV-2H consists of a main liquid- 
propellant engine, two liquid-propellant vernier engines, and three solid 
propellant thrust augmentation rocket motors. Nominal performance char- 


ecteristics for the propulsion subsystem shall be as shown in Table 10. 


TABLE 10 


ical Booster Propulsion Performance Characteristics 





Liquid Engine 

Sea Level Thrust 172,120 pounds 

Total Impulse - Vacuum 41,621,005 pound seconds 
Solid Engines 

Vacuun Thrust 179,101 ee 

Total Impulse - Vacuum 6,476,306 pound seconds 


All Engines 


Total Impulse - Vacuun 48,097,361 pound seconds 
Main Engine Burp Time 218 seconds 
Vernier Engine Burn Time 227 seconds 
Solid Motor Burn Time kO seconds 
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Characteristics of the liquid-propellant rocket subsystem shall be 


as follows: 


Fuel RJ-l conforming to Spec MIL-F-25558 
Oxidizer Liquid oxygen per Spec MIL-P-25508 
Thrust (SL) 172,120 pounds 

Mixture ratio 2.15 £ 2 percent 


Specific Impulse 
(SL min) 2h8 sec 


Propellent Utili- 
zation (min) . 99.8 percent 


The booster shall contain valves, automatic sensors, relays, associated 
lines, and electrical circuitry to permit loading of fuel oxidizer and 
gas from the Aerospace Ground Equipment. Gaseous nitrogen storage spheres 
shall be provided for pressurizing fuel and oxidizer tanks. | 
Characteristics of each of the thrust-augmentation solid motors shall 
be as follows: 
Axial Specific Impulse - Vacuun 271.8 seconds 


Thrust (nominal during web-burn) 59,700 pounds 


Total Impulse 2,158,176 pound seconds 
Operational temperature range 10 to 110°F 


Prior to attaching solid motors to the booster, each motcr shall be 


fitted with a destruct charge. 


3.3.4.3.3 Electrical Power Reauirenents 
The booster electrical power subsystem shall provide a source of ec 
and de power required by the various booster vehicle components and equip- 


ment. The booster shall not be required to suvcvly electrical power across 


(a ‘a C SPEC. NO. T3-0-012 
$ Lo ~ 


Toe ne cere Re 2 ae et reer neeney meme eetenne: an 8 


eet ema 


Nees 


om ‘2 Cc SPEC. NO. T3-0-012 
Page: 118 of 143 pages 


. 
er) periaes oh ht ey fae — 


i 
= = 1 ie 
the interface to the satellite vehicle. Booster vehicle battery lite 
shell be compatible with the ytem pre-launch readiness hold requirewents. 


3.3.%.3.4 Flight Termination Subsysten 

The range sefety equipment installed in the booster vehicle shall 
conform to existing Western Test Range requirements. The installation 
shall consist of two command destruct receivers and two separate antennas. 
Fach command destruct receiver shall be supplied with power independently 
of the other. The receiver outputs for destruct commands will be fed into 
the safety and arming mechanisms. A destruct command signal shall be pro- 
vided to the Satellite Vehicle in accordance with the SLV-2H/Agena Electrical 


Interface Specification. 


3.3.4.3.5 Telenetry and Trackin 


Tne booster vehicle shall provide a POM/FM/FM telemtry subsystem. Tele- 
metered data shall provide for post-rlignt analysis of booster performance, 
environments, and sequenced events. Diagnostic data, suitable for analysis 
of booster malfunctions, shall also be provided. 


The booster shall not require a separate beacon for tracking purposes. 


3-3-5 Ascent Recio Cuidance Subsysten 
3.3.5.1 Descrivtion 

The Western Electric Company Guidance System shall be used to provide 
real-time sequenced events and real-time steering corrections to the SLV-2H 


2 


ond Asena during the powered flight phase. The guidance equations utilize 


velocity steering to guide both the first and second stages. Controlled 
parameters for the first stese are apogee velocity, apogee radius and 
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‘modulates the ceumand spacing between continuous pairs of address pulses. 
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-inelination. The Stage I booster engine is shut down by radio guidance 


‘ 


command, as is separation of the Stage I booster from the Agena, and 
enabling of the Agena velocity meter to control shut-down of the Agena engine. 
Controlled parameters during Agena guidance are orbital period, orbital 
inclination and flisht path angle at injection. The steering commancs shall 
cause attitude changes of the vehicle during powered flight to implement 
thrust vector corrections. These corrections shall result from the conputer 
calculation of ehticipated cutoff conditions repeatedly predicted from 

the radar tracking data and continuously compared with the desired velocity 
state of the vehicle at thrust cutoff. The radio guidance subsystem 

shall not force the vehicle to fly a nominal flight path but shall cormand 
steering corrections to assure a specified velocity vector at cutoff. 
Guidance accuracy requirements are specified in Section 3.3..3.3- 

Normal pre-flight preparations require 25. calender days to generate 
necessary performance data, guidance computer tape, and check out the 
ground guidance equipment. Modification of the equations and reprogramming 


for the guidance computer shall be accomplished to meet the System requirements. 





Implementation of this effort shall receive prior approval of theffrrosras 


Directorate. 


3.3.5.2 Facilities 

The ground based components of the radio guidance subsystem shall 
include a radar tracking station, which tracks the vehicle and tra nsnits 
RF commands, and a computer which processes the tracking data, computes 


trajoctory corrections, and issues steering commands and timely discrete 


commands. The radar station cperates at X-Band frequency, and pulse-position 
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€ guidance computer is a Remington Rand "Athena" “Wlilizing drum store ge 
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3.3. 6.1 System Interfaces 

All functional interfaces occurring between the basic subsystems of the 
oa shall be identified as to characteristics, requirements, and 
implementation of action necessary to ensure compatibility with System Design. 


Fach physical interface created by the junction of hardware supplied by two 
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or more Associate Contractors, or by separate procurements for a single 
contractor, shall be documented by an adequate interface specification. The 
specification shall receive joint approva al oe tne affected Contractors and 
the Procuring Agencies. 

Non-physical interfaces such as operational command links, and physical 
interfaces between a single Contractor's vehicle and its support equipment, 


3genN 


shall be defined and implemented through an appropriate requiresients docusen 
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and/or test plan, as applicable 


Interfaces internal to _ oe and accommodation provisions 


shall be specified in the following subsections. 
3.3.6.1.1 Payload Carera/Satellite Re-entry Vehicle 

An Interface Specification (T3-5-019) shall be provided for integration 
of the camera equipment into the payload section of the Satellite Vehicle. 
This specification shall include but not be limited to: mechanical structure 
and alignments, light and thermal environments, electrical power, commands, 
instrumentation, and testinz. 


An Interface Specification (T3-5-020) shzll also be provided for inte- 
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gration of Satellite Recovery Vehicl into the protographic payload section. 


This specification shal]. include but not be limited to: mechanical structure 


and alignments, thermal environments, sealing provisions, electrical power, 


commands, instrumentation, and testing. 
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3.3.6.1.2 Satellite Vehicle/Payloa2d Section 

The interface specification between the Satellite Venicie and its 
payload section shall include, but not be limited to, mechanical structure, 
electrical power, Moiese instrumentation, and testing. The Satellite 


Vehicle/Payload mechanical interface is defined by LMSC Drawing 1324217, 


while the electrical interface is defined by T3-9-006. 


3.3.6.1.3 Satellite Vehicle/Satellite Control Facility 

The interface between the Satellite Vehicle and the Satellite Control 
Facility is non-physical and comprises the general functions and requirements 
as specified in this document. tailed requirements for tracking, tele- 
metry, and commanding shall be specified in the Orbital Requirements 
Document - Program with implementation defined by the Orbital Support 


Plan and the Test Operations Order for Prosrenf 


3.3.6.1.4 Satellite Vehicle ~ AGS 

The electrical interface between the satellite vehicle (excluding the 
Sayed section) and AGS is defined in LMSC A068386. AGE reauirements are 
established by the satellite vehicle system test specification and system 


design requirement directives. 


3.3.6.1.5 Satellite Vehicle/Launch Vehicle 
An Interface Specification shall be provided for the satellite vehicle 
and tne Staze I booster vehicle. Tnis specification shall include but not 


be limited to, mechanical structure, flight termination commands, and 


, Guidance coxmands. The physical interface between SLVY-2H and Model 39205 


vehicles is defined by LMSC Drawing 138674. The electrical interface is 
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defined on LMSC Drawing 1388789. The specification covering this inter- 


face is LMSC 1417293. 


3.3.6.1.6 Satellite Vehicle/Ascent Guidance 


The interface between the Satellite Vehicle and ascent guidance shall 
be accommodated by Specification for the airborne guidance equipment, 
the preflight performance data and trajectory reports, and the Program 


Requirement Document. 


3.3.6.1.7 Launch Vehicle/Ascent Guidance 


The Stage I booster vehicle shall not interface directly with the ground 
guidance subsystem but receive guidance commands via the Satellite Vehicle/ 


Launch Vehicle Interface. 


3.3.6.1.8 Launch Vehicle/Facilities - AGE 
The interface between the Stage I booster vehicle and its AGE shall 
be as described in the Booster Vehicle Test Plan and the program Require- 


ments Document. 


3.3.6.1.9 Re-entry Vehicle/Recovery Forces 
Interface requirements between the re-entry vehicles and the recovery 
forces shall be as defined in this specification, the Prografirest 


Operations Order, and the Test Group Operations Plan. 


3.3.7 Vulnerability Considerations 
3.3.7.1 Modification to Vehicle or Mission Plans 
Any modifications to the vehicle or mission plans necessary to reduce 


vulnerability, in the event of hostile attack on the satellite, will be 
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made only by approval of the Prose Directorate. However, the 


Pregred@B contractors shall cooperate with co directorate 


in providing such inforcation as necessary to aid them in developing 


survivability plans and retrofit hardware. | | 
3.3.7.2 Command Link Considerations 
The design and operation of the command link shall include consider- 
ation of the effects of deliberate attempts by a hostile agent to jam the 
links or gain control of the vehicle. Primary consideration should be 
given to gain of control which could result in unauthorized de-orbiting 


of the vehicle. Command Link vulnerability should be minimized consistent 


witb other requirements. 






3.3.8 Reauirenents for Mission Tracking, Coumunications, and Control 


Functional Subsystem Ground Environment 





Normally, on-orbit control will be provided through the Tracking 
Stations under control of the U.S. Air Force Satellite Control Facility 
under the direction of the ogran Directorate for the vehicle 
and the PRS/WCPO for the payload. In case of abnormal flight conditions 
or anomalics of the vehicle and/or payload, commands shall be subject to 
review, approval, and control of ee osres Directorate. Overations \ 
for tI MBPs 5: shall be under the jurisdiction of the Flight Test Field 
Director (FFD), APSCE, with Test Advisory Support for mission provided in 
accordance with directives of nGfPe-occan Directorate. Hardware, 
sortware, and procedures will be the sane as those currently in use insofar 


es feasidle. 
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“The tracking stations identified in Section 3.1.1.1 will be utilized 


ee eee + 


lin conjunction with the Satellite Test Center (SIC) to provide telemetry 
and tracking during orbit injection, tracking end telemetry readout at 
each station pass, and comuanding as directed from the STC. Commands 

shall be issued for vehicle and payload operations as eae result of ephemeris 
determination, mission optimization, and command selection oR 


PRS/WCPO as appropriate. Support will elso be supplied by SCF for opera- 


er ee ee ee en ee ee me ee ee 


l[tional tests, integrated systems test, and associated program activities 


which will allow performance of the program objectives in an efficient 


and reliable manner. 


3.3.8.1 Satellite Control Center 
| The Satellite Test.Center shall perform the following functions: 
| A. Data Processing 
3 
Tne data processing equipment interfaces with the telemetry 
‘tracking end cosnand equipments to provide information flow between the 
STC and the tracking stations. Direct contact is maintained between the 
STC and SCF stations. Tne main functions are as follows; 
1. Accent predicted sdoutettion and ephemeris data from the 
STC to provide positional data for tracking station entenna 
systems. 
2. Accept tracking dsta from the SGLE tracking eaulpment and 
provide trackins dat2 to the STC for use in ephemeris 


determination. 
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3. Accept command deta from the STC and provide the tracking 
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equirment with information for transaission to the vehicl 
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: h, Accept telemetry data and provide it to the STC and/or other 
i 


and control. 


| 

| equipments for use in vehicle equipment status determination 
i 

| | 

j In addition, data processing equipment is used et LMSC (AP) for 
| 


‘cormand generation, payload reporting, and generation of on-orbit payload 


control deta. 





B. Evhencris Determiration 

| Ephemeris will be determined at the STC using tracking data 
oe by the stations to provide information for acquisition and command 
te for the Satellite Vehicle and payload. The orbital period, 


perigee altitude, argument of perigee, orbit eccentricity, and probable 


errors in these parameters are vital to proper adjustment of programmed 


—— 


commands during the mission. The evhemeris will be utilized for computation 





‘of acquisition data, optimization of the mission, selection of real time 
t 


commands for payload functions, impact prediction, post flight data corre- 
llation, flight evaluation, and other activities coincident with adequate 
program support. Epnemeris prediction capability must be very accurate 

and should have the capability of accounting for such factors as geopotential 
sharvionics through the fourth order and a seventh parameter fit for average 
draz determination. Satellite spatial position errors on orbit must be 


known within the following limits: 
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C. Mission Prozranming 

Mission programs will receive ephemeris, telemetry, payload 
capability, stored commands and alternative camera programs, and orerational 
requirenents including eects search areas as inputs in order to select 
commands necessary to control the camera operations. Payload commands for 
the Digital Storege Register (DSR) will be generated using LETHAL software 
system, with manual backup provided by LMSC-AP, 

dD, Command Selection 

With the stored commands available through the Satellite Vehicle 
orbitel programmer, command selection shall be limited to the implementation 
of the optimum real-time commands available for adjusting payload and vehicle 
events. All comuands selected for transmission to the vehicle will be 


verified at the STC prior to transmission my the tracking station to the 


Vehicle. 


3.3.8.2 Ground Stations 
The basic SGLS is an integrated tracking, telemetry, and command systen. 
The uplink data consists of a basic carrier with comand and tracking 


words. The downlink carrier consist of telemetry and tracking words. 






zill use a ll foot diemeter parabolic reflector antenna 





whil and will use the 60 foot diameter parabolic 


reflector im ond =<, use a 14 foot antenna, 


A. Tracking 
Range is determined by measuring the phase shift (propagation 
delay) experienced by a pseudoranden binary ranging code. This code, 


gerneraved in tne SCF transmitter coder, phase modulates the uplink carrier. 


Tae signal is oinasduentny demodulated in the Vehicle transronder, filtered, 
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“ and used to remodulate the downlink carrier. The binary code is checked 


with the initial code and the difference er phase shift is a measure of 


Renee: Doppler shift of the received signal is utilized to determine 
Range Rate. Range data and Range Rate data may be used separately or 
in conjunction for ephemeris determination. 

During the ordital > = a 
provide tracking support by acquiring and tracking on the SGLS link. 
Additional coverage can be provided by angle-tracking the telemetry links. 

For the re-entry phases, vehicle tracking shall be provided 
8-ay utilizing the SCLS. w= track the satellite vehicle 
es it continues in orbit after SRV separation, and in addition, will . 
receive angle-only data from the re-entry capsule VHF telemetry signal. 


moe stati on shall provide telemetry agcordius and data processing 


of the carsule tersneuy only. 
B. Telemetry 


The basic SGLS equipment has been modified to process the 


Agena Link 2 telemetry. Only the A side of dual sided tracking stations 


has the capability of processing Link 2 data. The S-Band to VHF Down 


Converter as noted below is present only on the A side. 


Sn eg ER te OE 


(me ee rm om erm teen 


: - Op SECR EF/C SPEC. NO, T3~-0-012 
\ : . A 
Sie | Page: 128 of 143 pages 
















: B) 
ANTENNA PARAMETRIC] ,_{ POWER DOWN =~ - REFERSNCS 
AMPLIFIER prose Plconvercart | rove 


















BASEBAND 


SEPARATION — 


From S-Band Up converter 


to 215-315 Miz to 10 MHz 
RF PATCH fF 







DIGITAL PROCESSING 

& DISPLAY UNITS 
Carrier 1 is routed from the GRARE (Ground Receiving and Analog 

Ranging Equipsent) to the Baseband Separation Unit. The output of the 


Baseband Separation unit is a 10 MHz signal which is sent thru the 1.7 
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MHz Demodulator to the 10 MHz input of the VHF receivers in the FM/FM 
Ground Station. Carrier 2 is routed from the SGLS antenna to the S-Band 
to VHF Down Converter. The output of the Down Converter is routed to the 
VHF receivers in the FM/FM Ground Station. Conmmutated an continuous 
data is then processed thru standard sub carrier discriminators, Channels 
1 thru 18 and non-standard Channel F. Channel F uses a 98 KHz center 
frequency, with a deviation of * 15%. 
C. Command 

Real time commands are limited to the periods of time when the 
Satellite Vehicle is within communications view of the ground station. 

The command systems for Progranfii- the SILO 
Command Syste, utilizing the SGLE uplink carrier and the UNCLE Command 


Link (UE). 
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- yeferred to es KIK UNCLE end KIK SILO. 


4.0 | QUALITY ASSURANCE _ 
ae shall incorporate provisions for quality assurance at 
all levels of design, fabrication, and test as a means for attaining the 
program reliability objectives. Tne requirements of MIL-~STD-785 and MIL- 
Q-0358A, as modified herein and by the authority of individual contract, 


shall apply. The payload shall comply to RO-J3-001 and RO-J3-002. 


4.1 Design Reviews 

Design reviews shall be performed for the purpose of evaluatirg the 
adequacy of design, design analysis, testing, and documentation. The 
Contractors shall submit a design review plan to their respective Procuring 
Agency for approval. Design reviews shall in general be performed at the 


Systen, Sudsystem, and Equivment levels in accordance with the following 


‘definitions, and shall apply to design modification as well as new design: 


ete ee om ee oe 


A. Concept Review - Prior to the initietion of detailed design 
effort, os requirements preliminary design criteria, and design alternatives 
shall be reviewed. The purpose of this review shall be to ensure that the 


design aporcach is fully ecmpatiole with requirement 
isk, Cost, schedule, end utilization have been adeauately 

B. Detailed Review - Prior to engineering drawins release and/or 
‘prior to qualification testirs, a detailed design review shall be conducted 


to assess the adecguacy of design and testing. 
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7; @. Final Design Revicw - Prior to use in toelsysten, a final 
gésien review shall be conducted to verify compliance with requirements 
ond) conaseaeniaey with System characteristics. In the conduct of the 
final review, development and test history including failure data shall 
be evaluated, and the readiness for application in they st shall 
be substantiated. 

Conduct of design reviews shell be a responsibility of each 
individual contractor's manageuent office for tre fp -cx-0, utilizing 
the resources of affected design, analysis, test, manufacturing and 
inspection organizations as applicable within his company. The appropriate 
procuring agencies shall be given adequate advance notice of all design 


reviews and shall receive documented summaries of final system design 


reviews. 


4.2 Category I Systen Test Requirements 

Category I test requirements shall encompass engineering, developmental, 
reliability and qualification testing. Test requirements shall specify 
the test planning, test conduct, data reduction and analysis, and test 
quality control. A formal reliability progran is not a part of the Payload 


effort. 


4.2.1 Ensincering Test and Fvaluation 

Engineering tests are here defined as tests conducted for the purposes 
of deteruininsg feasibility, acquisition of state-of-art data, development 
phase demonstration, and exploratory failure mode simuletion. To achieve 


flight reliability gosls through prevention of recurring in-flight malfunctions 


and anomalies, the moje of failure and positive corrective action shall be 
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established for each occurrence by the responsible Associate Contractor. 
Engineering tests to simulate the failure mode shall be performed in cases 
where sufficient diagnostic telemetry data cannot be provided to sub- 
stentiate the nature of the malfunction. Such tests shall be conducted 
on an expedited basis to provide implementation of corrective action 
commensurate with Progra ffffscneauies. Under these circumstances, an 
informal test program shall be acceptable as regards prior publication 

of test plan and ereceaural documents. However, detailed logs of explora- 
tory tests shall be maintained to account for all variations attempted. 
Requirements for data measurement accuracy and analytical correlation of 


the data with failure mode analyses, and post-test documentation shall 


not be less stringent than the requirements for a formalized test progran. 


4.2.2 Qualification (Pre-production) Tests 


Qualification tests shall be conducted to verify design adeauacy 
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and to demonstrate a minimum level of equipment capability. The test 
conditions are intended to be representative of the extreme conditions 
to which the equipment may be subjected during its lifetime. Testing 
to these conditions snall provide essurance of jcc feults, thus 
compensating to some extent for the statistical Limitations of the small 


sample size. Qualification test conditions shall consider the environzents 


a 
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escriped under Section 3.1.3.3. The Satellite Vehicle equipment shall 
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be qualified to the reauirements of L“SC 61173/D to the extent specified 


in the respective contractor's work statement. Payload equipment will 
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be qu2lified to LMSC T3-6-002, Qualification test specifications, and 


all deviations from the above stated requirements, shall b 
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and approved by the Procuring Agency. Provisions for qualification 


Pao 


testinz shall ve specified in the Contractor's Program Plan for the 


ene 


‘Procurement Contract. Detailed requirenents for qualification testing 


of equipment shall be presented in the applicable Equipment Specification. 


4.2.3 Reliability Testing 

Reliability testing is here defined as the life testing of relatively 
large samples of particular itens of equipment for the purpose of deter- 
mining mean-time-to-failure, failure mode, statistical reliability an 
confidence factor. rorfJsrste: equipment, the results of qualification, 
acceptance and flight testing shall provide data for establishing equipzent 
reliability estimates. This shall be accomplished by the collection, 
reporting, and analysis of equipment failure data down to the component 


level. Reliability testing, as such, shall be conducted on highly critical 
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items of equipment for which a reliability baseline cannot be established 
by date from other types of testing. Reliability testing shall be conducted 


in accordance witn the Reliability Program Plan of the Procurement Contract 


ene emer enn 


as approved by the Procuring Agency. 


4.3 Category II Systen Test Requirements 


—_— 


Catezory II test requirements shall encompass the acceptance testing 


of components, edquirments, vehicles, and runctional subsystems for che 


; System. Tne culmination of Catezory II testing is the fligst-readiness 
certification for the couplotelff#systes prior to each mission launch. 
qirer Shall specify the test planning, test conduct, data re- 


‘duction and analysis, and test quality control. 
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be Acceptance Testing Functional Subsystems 

.Acceptance tests are intended to improve equipment reliability by 
disclosing workmanship defects in sufficient tine to permit corrective 
action to be accomplished prior to the end use of the article. Acceptance 
test environments are intended to be comparable to nominal field environ- 
ment in severity but shall avoid fatiguing or wearing out of the equipment. 
Test requirements shall provide for the detection end elimination of early 
life failures. Acceptance testing shall apply to all end-items delivered 
for use in tnelffov ee » including spares. The Functional Flow Diagran 
of Figure 4 illustrates the levels of acceptance testing for the major 
end-items and functional subsystems comprising wos sten. Additionally, 
each Associate Contractor shall provide for acceptance testing below the 
levels shown by incorporating acceptance requirements at equipment and 


codponent levels in his end-item specification shown in the tree of 


Figure 6. Requirements at the functional subsystem level are as follows: 


| 

43.2.2 Satellite Vehicle 

The Satellite Vehicle consisting of an Agena Model 39205 manufactured 
in accordance wien rosren requirements shall be acceptance tested 
at the Contractor's facility in Sunnyvale, California. This test shall 
provide for a complete evaluation of individual vehicle subsystems and an 
intezrated test for concurrent operation of vehicle subsystems in a simu- 
lation of ell critical chases of flisht. At the conclusion of testing, the 
vehicle with substantiating records shall be offered to the procuring asency 


es Tlicht ready, with the exception of pyrotechnics, batteries, and similar 
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items normally installed at the launch base. With the exception of a 
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be no 
requirement for disassembling the vehicle or replacing wiring harnesses 
that would invalidate the prior condition at the completion of acceptance 
testing. 

Testing shall be performed in accordance with a detailed Test Plan 
under the requirements of the Acceptance Test Specification shown on 
Figure 6. The test specification, plen, and procedures shall be subjec 
to revicw and approval of the ofram Directorate. Test results shall 
be presented in an acceptable data table format and be substantiated by 
detailed log books containing the test history, operations, equipment 
removals, failure data, and documented equipment configuration at the tire 
of acceptance. Supporting analyses shall be presented to define any test 


ancmalics and corresponding corrective action. 


4.3.1.2 Launch Vehicle | 

. The Stage I booster vehicle consisting of a standardized SLV-2H, Thrust 
Augmented Thorad, shall be acceptance tested at the Contractor's facility 
in Santa Monica, California. <Acccotence requirements shall be essentially 
the same type as stated above for Asena. Testing shall be Ores in 
accordance with a detailed Test Plan under the requirements of the Acceptance 
Test Svecification shown on Figure 6. In this case, acceptance shall be 


the responsibility of the procuring agency. 


4.3.1.3 Payload/Re-entry Vehicle 


The caccra cqureely and the Satellite Re- carats Vehicles shall be 


tested and accepted at the resrective contractor facilities as angen in ' 
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the flow diagram of Figure 4. Acceptance shall be by the procuring egency 
to the requirements of the acceptance specifications as shown in Figure 6s 


Detailed log books, test data, failure data, calibrations, and supporting 
analyses shall be sos cfaea ih documented form accompanying the deliverable 
hardware. 

After acceptance, the camera equipment and SRV's shall be provided as 
government furnished equipment (CF) to the Payload Contractor for inte- 
gration into the payload section of the Satellite Vehicle. Assembly of 
the intesrated payload shall be in accordance with the requirements of the 
paylo2d specification including all applicable interface requirements. 

The payload section of the Satellite Vehicle shall then be acceptance tested 


as a complete unit and offered for delivery to the procuring agency. 


Payload requirements and acceptance specifications are shown on the tree 


of Figure 6. Integration Systen Specifications, test plans and procedures 
shall be subject to review and approval by the Procuring Agency. 


Tn 
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payload test philosophy shall be documented in a test matrix by 


the Payload Contractor. The test matrix shall minimize unnecessary redun- 


dant testing, disassembly and handling of the payload section components at 


the factory areas and at the launch base. The test matrix shall provide 


the basis for approval modifications to implement changes to optimize the 


Payleosc Test Plan referenced on Fisure 5. 


fig 











Tne test plans shown on Figure 5 shall document the final testins 


requiretents for individual subsystems and assemblies of hardware comprising 


the FRc: launch confisuration. The interface requirements ef Section 
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3.3.6 and applicable Interface Specifications shall be properly accon- 
modated by the test plans. | ~ is a program objective that all final testing 
prior to mating of the leunch configuration be of confidence-test nature. 
Additionally, the tests shall minimize the necessity for disassembly and 
the disconnecting of electrical connectors in the flight wire harnesses, 
All launch base tests shall be under the jurisdiction of the 6595th 
STG. The countdown of the flight-ready vehicles shall be performed in 
accordance with a countdow manual approved by the Launch Base Test Group. 
Prior to launch, noffPs, sts shall be reviewed and certified as 
ready to eccomplish the designated mission. The flight readiness review 


will normally be accomplished one day prior to launching. Tne review 


will be conducted for ther osren Directorate by the responsible organi- 
zation of the 6595th Space Test Group. The readiness review shall 
include but not be Limited to the following santietpente: 

A. Launch Base Test Group - 6595th STG 


B. GB es Directorate 


C. Photographic Reconaissance Systems/West Coast Project 
Office (PRSAiCrO) 


E. SAMTEC 

F. Air Force Satellite Control Facility 
G. Ground Guidance Contractor - BTL/WECO 
H. Stase I Booster Contractor - MDAC 

I. Satellite Venicle Contractor - LMSC 
J. Payload Integratins Contractor - LMSC 


and Satellite Controi Wing, such as Weather, Range 


K. Supporting Orzganizations for the Launch Wing, SAMTEC, | 
Safety, etc. i 
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4.3.3 Acceptance Test Documentation 


Documentation pieuiied by Contractors at the time end-item hardware is 
offered for acceptance shall include the items listed under Section 4.3.1. 
The Contractor end-iten specifications of Figure 6 shall specify detailed \ 
documentation requirements. Docwmentation for operational organizations 


shall be in accordance with the requirements of operational plans as shown 


on Figure 5. 


5.0 PREPARATION FOR DELIVERY . 
Specifications for all end-item hardware to be delivered into of 
System shall specify detailed requirements for delivery preparation. These 
requirements shall provide for storage and shipment, with due consideration 
of environments to be encountered subsequent to leaving the contractor's 
facility. Special precautions shall be taken to protect peyload equipment 


fron damege and contaminaticn. 


6.0 NOTE 


op) 


For certain missions, a small excess performance capability is provided 
by the launch vehicle system over and above the requirements to place the 
mission payload into orbit. In these instances it may be desirable to 
utilize the full performance potential of tre System and carry secondary 
payloads on the aft equipment rack of tne Satellite Vehicle. Secondary 
payloads skall be functionally and electrically isoleted fren the Satellite 
Vehicle and its nission payload so that a malfunction of the secondary can 
in no way compromise the primary uission. Approval to incorporate secondary 
payloads on the Satellite Vehicle shail be contingent upon presentation 
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tne element of risk 
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of a thorouch failure-mode analysis to substan 
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involved to neff: scion. Final approval to carry a secondary payload 
shall rest with the Rr-ocren Directorate. All secondary payloads to 
be carried shall be within’ the allowable weight margin for the mission 
an@ shall conform to the tnveveadé requirements specification for Agena 
Model 39205 Secon sy Payloads (LMSC ASL7971L) or individually issued 


Secondary Payload interface specifications. 


6.1 List of Abbreviations 
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Abbreviations 


Full Terminology 


AC Alternating Current 

AF Air Force 

AFSCr Air Force Satellite Control Facility 
AGC Automatic Gain Control 

AGE Aerospace Ground Equipment 

AP Advanced Projects, Primary Payload 
ARDC Air Research Development Center 
BIL Bell Telephone Laboratories 

BTU British Thermal Unit 

B/U < Backup 

C&C Communications and Control 

Cg Center of Gravity 

Cand Comriand 

CSE Chief Systems Engineer (LYSC) 

DB, db Decibels 

IC, de Direct Current 

deg Degrees 

DISIC Dual Tivroved Stellar Index Canera 
ru Drag Makeup 

DPE Data Processing Equipment 

DRCG Digital Recording Clock Generator 
DSR Digital Storage Register 

ECC Eccentricity 

ED Electromagnetic Interrerence 

F Fahrenheit 

F/C Flight Control 

FCIC Fairchild Camera and Instrument Corp 
Fe Frequency Modulation 
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Abbreviations 


Flt. 


KIAS 


L/B 


LV 
lb, lbs 


BSBG5 
MECO 
MIL 
MA, om 
Min 


MSL 
MDAC 


—FOP-SEEREHC 








GRP tracking 
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Full Terminology 
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Flight 

Feat 


evve 


Flight Test Field Director 


Guidance and Control 

Government Furnished Ejuipment 

Ground Receiving and Analog Ranging Eoulpment 
General Systems Engineering and Technical 
Direction 


GP Tracking Station 


Mercury 
Hour 
-izon Sensor 
Tracking Station 
Hertz 


Intermediate Frequency 
Imaze Motion Compensation 


G2: Station 
Infra Re 


Inter-Range Instrumentation Group 
Inertial Reference Package 


s Indicated Air Speed 
Tracking Station 


Lifeboat 


Launch Vehicle 
Pound, Pounds 


Missile Borne Guidance Ejuipment 

Main Engine Cutoff 

Military 

Millimeter 

Minute 

Mean Sea Level 

scDonnell Douglas Astronautics, Western Division 


orth 
Tracking Station 
Nautical Miles 
North to South 






tation 
Orbital Requirements Document 
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ee ees ee eae ee eee 


a aa Bag Lr Na eet 
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‘Abbreviation 


PACAFBASSCOM 
PAM 
PIM 
P/L 
Fu 
2 U 


PPA 
PRD 
PRS/WCPO 


PU 


RCG 
R/E 
Rec 

RF 
RSC 
RSS 
RTC 
RM 
SAMTEC 
Ss 


SCD 
SCF 

sco 

S2C,sec 
SGLE (SGLS) 
SL 

SLC 

SLV 

SPC 

SPD 

SPL 


SRV 


STC 
STD, std 


TQp-seen EHC 
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Full Terminology 


Pacific Air Forces Base Command 
Pulse Anuplitude Modulation 
Pulse Duration Modulation 
Payload 
Phase Modulation 
Pressure Makeup 
Tracking Station 
se Position Modulation 
"Program Requirements Document 
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Photcegraphic Reconaissance Systems/West Coast 


Project Office 
Propellant Utilization 


Recovery Control Group 
Re-entry 

Recovery 

Radio Frequency 

Range Safety Command 

Root Sua Square 

Real Time Command 
Revolutions Per Minute 

Space and Missile Test Center 
South 





Sudcarrier Discriminetor 
Satellite Control Facility 
Suodcarrier Oscillator 
Second 
Space Ground Link Equipment (System) 
Sea Level 
Satellite Launch Complex — 
Standard Launch Vehicle 
Stored Program Command 
Special Frosrams Director 

. Sound Pressure Level 
GHD Aucciliary Tracking Station 
Satellite Re-entry Vebicle 
Sub-Satellite Unit 
Satellite Test Center 
Stendsard 
Space Test Group 
South to North 
Satellite Vehicle 


Tnrust Auguented Thor 

Telemetry 

Telesetry, Tracking, and Commend 
Cut and Splice Mechanisn 

Tnrust Cone , 


(ation it, kee ee Ok 


[rhe antennae een te Ae ARON opti Cre PnP ere 
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Abbreviation 


UH 


USAF 


VAFB 
VECO 
VCO 
VFG 
V/h-. 


FOP-SEEREF/C 
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Full Terminolory 
Ultra Hign Frequency 
1 United States Air Force 


Vandenberg Air Force Base 
Vernier Engine Cutoff 

Voliage Controlled Oscillator 
Vehicle Function Generator 
Velocity Height Ratio 

Very High Frequency 


Velocity Meter 
Tracking Station 
& 


West 

Western Test Rance 

Wett Kours 

Western Electric Company 
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deboost angle-120 deg 
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864.3 ft/se@retro velocity 
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